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LMA790-3-.M 
APOLLO OPERATIONS HANDBOOK 


INTRODUCTION 


PURPOSE 


The Apollo Operations Handbook (AOH) is the primary means of documenting LM descrip- 
tions and procedures. The AOH is published in two separately bound volumes. This information 
is useful in support of program management, engineering, test, flight simulation, and real- 
time flight support efforts. 


DESCRIPTION 
Volume I describes the LM subsystems and equipment. 


Volume II contains crew operational procedures: normal, backup, abort, malfunction, 
and emergency. These procedures define the sequence of actions necessary for safe and effi- 
cient subsystem operation. The procedures are verified during vehicle and component testing 
and simulations. 


Normal procedures are used when all subsystems are operating properly. Backup proce- 
dures are used to accomplish the objectives of the normal procedures, when equipment failure 
or other anomaly prevents use of the normal procedures. Abort procedures cover crew activity 
for abort modes. Malfunction procedures provide symptoms, diagnoses, and corrective actions 
for subsystem malfunctions. Emergency procedures deal with situations that require immediate 
action to avoid or alleviate a hazardous condition. 


Changes to volume II will be submitted through MSC CG2. GAC changes will show justi- 
fication and authorization, and will be submitted to LM Crew Systems for approval. 


RESPONSIBLE CONTRACTOR ORGANIZATION 


At GAC, the single point of contact for the procedures in volume II of the AOH is the 
Head, LM Crew Systems Group, Systems Engineering Section, LM Project, Grumman Aerospace Cor- 
poration, Bethpage, N.Y. 11714. The LM Crew Systems Group is the central coordination and 
control agency in providing LM subsystems procedures for use by NASA in training flight crew- 
men and mission support personnel. The LM Crew Systems Group ensures that alli data are 
current and technically correct. 
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FORMAT 


NORMAL/BACKUP PROCEDURES 


Normal/backup procedures are presented in the following sequence: basic modular oper- 
ational blocks, subgroups of functional tasks or subsystems, and numerical sequence within 
subgroups. The following paragraphs explain the tabular format. 


The "CREWMAN" column indicates which crewmember is assigned to perform the specific 
procedure. The following abbreviations are used in this column. 
CDR... . Commander 
CMP... . Command Module Pilot 
LMP... . Lunar Module Pilot 


The "PNL”" column indicates the location of a particular control or display, by panel 
number or equipment designation. (See figure E-1 and E-2.) In addition to the panel numbers, 
the following equipment designations are used in this column. 

ACA . . . attitude controller assembly 


ALSEP . . . Apollo lunar surface experiment package 
AOT . .. . alignment optical telescope 

ECS... . ECS module : 

MESA .. . modularized equipment stowage assembly 

PGA... . pressure garment assembly 

PLSS .. . portable life support system 

RCU . .. . remote control unit 

TTCA .. . thrust/transiation controller assembly 

UTL ... . utility light panel 

+227.) =. «. . 4227 bulkhead 


The "PROCEDURES" column contains groups of steps, or overall tasks, involved in per- 
forming a coaplete operation. 


The "REMARKS" column provides the constraints and rationale that support the opera- 
tional procedure. The scope of this information will increase as the procedures are refined 
through continued application by GAC and NASA during mission simulations and real-time mission 
operations. 


Controls and displays are identified by their respective placards. Lengthy placards 
have been shortened herein. The following abbreviations are used for controls and displays. 
caut lt .... . . caution annunciator 
CB, oo ar et 8% . d-c circuit breaker 
CB/AC 2... se . a-c circuit breaker 
comp caut lt .. . component caution light 
cont... . continuous rotary control 


ind . 2 6 vu . meter, gage, or digital display 
ind pwr fail lt . indicator power failure light 
lt. ........ Light 

pb. ...... . . pushbutton switch (except pushbutton/light) 
pb/lt ..... . . pushbutton/light 

sel ....... . detent rotary switch 

Sw... 6 ee ee  COggle switch 

th... ...... talkback 

tw... 5 4... « thumbwheel control 

viv ...... .. wanually operated valve 

warn lt .... . . warning annunciator 


NOTE 


MASTER ALARM - on (or off) indicates 
that both MASTER ALARM pb/lts and the 
audible tone are on (or off). 
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CONTINGENCY PROCEDURES 


Contingency procedures comprise abort, malfunction, and emergency procedures. 


Abort Procedures 


Abort procedures are not included at this time. They may be supplied by NASA at a 
later date. 


Malfunction Procedures 


Malfunction procedures enable recognition of subsystem malfunctions, determination of 
their cause, isolation and/or correction of the failure, and determination of the effect on 
the subsystem and the mission. The procedures cover all significant single failures. To pre- 
vent the procedures from becoming complex and unmanageable, double unrelated failures are not 
covered. The malfunction procedures are arranged by subsystem, or subsystem section (PGNS, 
AGS, CES, DPS, APS, etc), in a three-column format explained in the following paragraphs. 


The "SYMPTOM" column contains logic blocks that allow entry into the malfunction pro- 
cedure. When applicable, data under these blocks explain and qualify the symptom or condition. 
The symptoms are arranged numerically within each subsystem or subsystem section. 


The "PROCEDURE" column contains a step-by-step logic flow diagram, consisting primarily 
of action blocks, decision blocks, and failure blocks that enable failure correction and 
isolation. Caution and warning blocks are included for conditions, which, if not corrected, 
may degrade the operational intejrity of a subsystem or may adversely affect crew safety. 
Remote event symbols refer to related remarks, to another step of the procedure, or to a step 
in another malfunction procedure. 


The "REMARKS" column contains supplemental data related to, and referenced from, the 
logic blocks in the "SYMPTOM" and "PROCEDURE" columns. 


Emergency Procedures 


Emergency procedures follow the same format as normal/backup procedures. 
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CHANGE REQUEST SUBMISSION GUIDELINES 


1. Be specific in your recommendations or comments; for example: 
@ When recommending changes in text, provide new text to replace the old. 
e When pointing out technical errors, provide new technical data. 
e When suggesting deletions, specify exactly what should be deleted. 
2. Consider the following when preparing recommendations: 
e Are data in usable engineering units? 
e Does arrangement of data facilitate use? If not, suggest appropriate changes. 
eo What areas need revision? Be specific. 


3. If you have knowledge or sources that could be used to update any part of the handbook, 
provide this information and cite references. 


4. Indicate specific technical or administrative problems that may be created by the handbook 
contents or format. Suggest specific changes to eliminate these problems. 


5. Note the impact on, and relationship with, specificetions criteria, constraints, etc. that 
this handbook should or should not have. 


6. GAC personnel use GAC form No. 3163 (7-70). The following information is keyed to, and 
explains how to fill in, the GAC change request form: 


Q) This space is left blank by the originator. GAC change numbers are assigned by LM 
Publications. 


(2) The originator shall indicate which vehicles are affected by the change request. 
Q) Enter the date that the change request is initiated. 
() The originator shall enter his name, department, and telephone extension. 


Enter the vehicle number that appears on the title page of the AOH, Vol II, to which the 
change request is written. 


(6) Enter the basic or change date that appears on the title page of the AOH, Vol II, to 
which the change request is written. 


Enter the number of the page affected by the change request. 
Enter the number of the paragraph affected by the change request. 


Enter the number of the step and, if necessary, the number of the line affected by the 
change request. 


Explain, in detail, the change being requested. 

Explain, in detail, the reason for the change. 

The cognizant GAC subsystem engineer shall initial and date all change requests. 

oO) Gs) GAC disposition shall be made by the head of LM Crew Systems. He shall indicate 
wi 


ether the change request is approved or disapproved, sign his full name, and fill in 
the date of disposition. 


® OOOO OOO 


) NASA disposition shall be made by the MSC Change Control Board. A representative 
of the board shall indicate whether the change request is approved or disapproved, sign 
his full name, and fill in the date of disposition. 


The MSC Change Control Board shall assign all suspense dates. 


© 
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7. NASA personnel use MSC form No. 482 (Rev Jun 68). The following information is keyed to, 
and explains how to fill in, the MSC change request form: 


The originator shall enter his name, organization, and the date that the change 
request is initiated. 


G) This space is left blank by the originator. MSC change numbers are assigned by the MSC 


® 


QOOO © ©O©0O 


Change Control Board. 
The originator shall indicate which vehicles are affected by the change request. 


Enter the title of the manual, including the vehicle number that appears on the title 
page, to which the change request is written. 


Enter the document number to which the change request is written. 
Enter the number of the page affected by the change request. 


Enter the basic or change date that appears on the title page of the AOH, Vol II, to 
which the change request is written. 


Enter the number of the step and, if necessary, the number of the line affected by the 
change request. 


Explain, in detail, the change being requested. 
Explain, in detail, the reason for the change. 
If applicable, enter pertinent remarks. 
GAC disposition shall be made by the head of LM Crew Systems. He shall indicate 


whether the change request is approved or disapproved, sign his full name, and fill in 
the date of disposition. 


a?) Final disposition shall be made by the NASA MSC Change Control Board. A repre- 
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Figure 4-8. Ascent Helium Loading 
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Figure 4-11. RCS Theoretical Helium Bottle Loading Envelope, Pressure vs Temperature 
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Figure 4-20. Test Data, Rendezvous Radar Shaft Traverses at Fixed Trunnion Values 
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Figure 4-21. Test Data, Rendezvous Radar Trunnion Traverses at Fixed Shaft Values 
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Figure 4-24. Predicted APS Helium Tank Temperature During Burn 
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Figure 4-25. Predicted APS Helium Tank Pressure During Burn 
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(1) Test al three axes in both direc- 
tions. 


Rate gyro test fails 


RATE NEEDLE FAILURE 


TEST VOLTAGE LOST. OR 
GYRO TEST ROLL SW OR 
GYRO TEST POS RT SW 

FAILED OPEN. 


Any rate needle remains at 
zero? 


Needles at zero? 


Rate needles deflect in one 
direction only? 


GYRO TEST POS RT SW 
FAILED CLOSED. 


GYRO TEST ROLL SW FAILED 
INTO UNAFFECTED AXIS OR 
DOUBLE GYRO FAILURE. 


[10] Dynamic ck] 


@GUID CONT - AGS 

@MODE CONT (AGS) - ATT 
HOLD 

@ATT CONT (3) - MODE CONT 

@ACA- cmd mnve in axis 

Monitor for smooth rate 

with damping. 


All rate needles peg in both 
directions? 


(2) Assumption: RATE SCALE - 25°/SEC, 
but switch failed open when test 
was run. Failure results in selec- 
tion of 5 /second scale. 


GYRO TEST ROLL SW FAILED 
YES OPEN IN AFFECTED AXIS. 


RATE SCALE SW FAILED OFF. 


AGS rate command lost for af- 
fected axis. If roll or pitch, AGS 
DPS burn capability lost. 


@ATT CONT (affected axis) 
~ PULSE or DIR 


or 
@GUID CONT - PGNS 


RATE GYRO FAILED IN 
AFFECTED AXIS 


@ Light is normally on when power 
is supplied and indicator is not 
used by selected source (PGNS, 
AGS. LR. or RR}.If either input 
Signal goes to zero. light goes on. 
Light may flash randomly if range 
tate is < 10 fps. Neither condit- 
ion indicates malfunction. Since 


Lt] Cktorshor, 


cb (11) FLT DISP: RNG/RNG RT 


or 
cb/AC BUS A: RNG/RNG RT - open 
& cannot be reset? 


fana/ea RT pwr/sig | 


fail It 


epee eee 


RNG/RNG RT IND SHORTED 


3 Remove power to ind. 


@Other cb-open 


Light on if PGNS output is supplied to indi- 
, cator only during average g at 
Signat ost. ti powered descent or ascent. PGNS 
A-C or d-c power to 41 cxforpen is not considered in the malfunc- 
ind lost tion analysis. 


@cb (11) FLT DISP: RNG/RNG RT- 
open 


RNG/RNG RT IND FAILED OUE TO 
OPEN. 


512 KHZ from timing 
equipment in PCMTEA 
lost 


RR range and range rate may be 
displayed if a and { b and/or c} are 
true. 

a. RR locked on to CSM. 

b. P20 in process. 

c. Monitor V16 N78: 

Ri Range JOOCXX om 
R2 Range rate XXXX.X fps 


RR range & range rate can be dis- 
played on DSKY as backup to 
RNG/RNG RT ind. 


gl FLT DISP. RNG/RNG RT- 
@ch/AC BUS A: RNG/RNG RT-open 


LR & AGS only RR output failed or open in 
data or selector line to RNG/ 


RNG RT ind. 


[12] Faiture between RNG/ALT 
MON sw and MODE SEL. sw. 


@ Select alt display source (when FFR's sither LR or AGS 
operating). 


@) Alternative display sources: 

a. RR range, range-rate - N78 

b. LGC range, range-rate, 8 - 

N54 (if R31 in process by 
V83E) 

c. LGC latitude, longitude, alt- 
itude - N43 (if P21 in pro- 
cess) 

. LM altitude th) - DEDA 337 

. Altitude rate {h)  DEDA 367 

. LM - CSM range - DEDA 317 

. LM-CSM range -rate DEDA 
440 


RR only 


Radar - Ck xmtr power signal 


strength 
@AEA - Ch operation via DEDA. 


Source operating normally? 


4] 
@Correct source malfunction. 
. PROCEDURE 


GUIDANCE & CONTROL FLIGHT DISPLAYS 


> aww a 


Failure of mode setect fogic 
common line, or timing (from 
PCMTEA), or indicator. 


. LGC altitude, altitude rate: 
N63 (during average g in pow- 
ered descent) 
N94 (during average g in pow- 
bred ascent) 


A-300LMS- 1016, 
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Seeman 
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YES 
FDAI total att abnormal 


ul FDAI OFF flag visible? 


2a 


ORDEAL operating? 


@Place FDAI’s on alt inertial 
sources. 


Both FDAI's agree? 
NO 


YES 


DON'T KNOW 


Abnonnai total att? 
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2] NO 
@FDAI 1 (2) affected FDAI 


- alt position (ORB RATE 
oT 


(2) 


@FDAI 1 & 2-INRTL ws fT 
ORDEAL FAILURE 


NO 
10} 


AUTO OR MANUAL MNYR 
PROBLEM 


w Compare gimbal angles. 


@Vvage 
@V16 N20E 
@Mnvr to 0, 0, 0. 


DSKY & PGNS total att 
YES 


Pa] Swtcnnpot —_] 
@ATT MON - AGS 


Switch input to other FDAI 


@ATT MON - PGNS (other 
FOAL) 


Total att norm? 
NO 


IMU/FDAL INTERFACE 
FAILED. 


24] 


@ATT MON (2)-AGS. 


ves [2 


Rate display abnormal Both FOAI rate ind agree? 


NO 


FDA! RATE NEEDLE FAILURE 


RATE GYRO FAILED ON 


Basic Date 26 September 1971 


@ATT MON - PGNS 


FDAI TOTAL ATT DISPLAY 
FAILED. 


AGS/IMU alignment just 
completed? 

ONE FDAI TOTAL ATT 

OISPLAY INTERCONNECT 

FAILURE FROM PGNS 


22] 
Switch input to other FOAL 
FDAI) a 


@ATT MON - AGS (other 23 | 
NO 


Total att norm? 


YES 


FDAI that displays symptom 
can be driven from one 
source only. 


ONE FDA! TOTAL ATT 
DISPLAY INTERCONNECT 
FAILURE FROM AGS 


No | 3 FeRATE SCALE - 25°/sec 
@ Stabilize LM via out-the- 

window indication. Ind rate > LM motion? 
@Compare rate needles with 
vehicle motion. 


@RATE SCALE -S°/sec 


Ind rate > LM motion? 


AGS may be selected only it 
ATT CONT (affected axis) - 
or DIR 


GUIDANCE & CONTROL FLIGHT DISPLAYS 


Change Date 


AGS-IMU ali t ili 
CQO Ms Me, siment entity 


‘Drig symptom present in 
‘one axis only? 


Failure inctudes one of six IMU 
output lines or GASTA failure. 


© Faiture includes: 
One of six AEA output channels 
failed. 
One of three AEA return lines failed. 


AEA/FDAI INTERFACE 
FAILED. 


@ATT MON (2} - PGS 


14 Perform dynamic ck 


@GUID CONT - AGS 
@MODE CONT (AGS) - ATT 


HOLD 
@ATT CONT (3) - MODE 
CONT @ 5°/sec scale always in effect 


(2) | C2) Rate display lost, Possible needle 
masement may be due to vibra- 


A-JOOUAS. 1019 


Page 5. 2-5 


LM981A,LM 3232 


AGS att error zero when 


it should be nonzero 


AGS att error nonzero 


Switch input to other FDAL. 
ATT MON - AGS (other FOAl) 
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PROCEDURE 


Switch input to other FDAt 


oa 
AAI POMS (other SIGNAL PATH FROM PGNS TO 
YES [| ONE FAI ATT ERROR DIS- 


@ 
7 | 
FDAI ATT ERROR DISPLAY ONE OF THREE LGC ATT ER- 


FAILED. ROR SIGNALS FAILED OPEN 
OR BIASED. 


PLAY FAILED. 
@ATT MON (2) - AGS 


SIGNAL PATH FROM AGS TO 
ONE FOAI ATT ERROR DIS- 
PLAY FAILED 


ONE OF THREE AEA ATT ER~ 


@ATT MON (2} - pans 
ROR CHAN FAILED OPEN. 


@GUID CONT - PGNS 


ACA QUT-OF-DETENT RE- 
LAY FAILED CLOSED 


GUID CONT - AGS will result 


ONE OF THREE AEA ATT ER- in abnormal vehicle dynamics 


@ATT MON (2) - PGNS 
ROR CHAN FAILED BIASED. 


GUID CONT - PONS: 


ORIG ACA QUT-OF-DETENT 
‘SW FAILED OPEN. 


© GUID CONT - PGRS YES {| OUT-OF-DETENT FOLLOWUP 
[_Mterror zero? RELAY FAILED OFF. 
nO 


GUID CONT PATH OF 
FOLLOWUP DISCRETE FAILED 


FOLLOWUP DISCRETE FAILED 
OFF 
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Change Date 


Attitude error display lost for af- 
fected FOAI only for selected 
source. 


@ Failure affects displays ony. 


@ FDA} attitude error display will show 
erroneous nonzero value in affected 
axis. 


AGS attitude error computations 
limited to attitude hold. 


CS) Acs automatic start/stop of MPS 
lost. AGS comoutations and dis- 
plays are unaffected. except for 
attitude error. 


(©) AGS attitude hold capability re- 
mains only in automatic mode. 


C7) A AGS attitude hold capabilites 
are lost. 


@) Check and reset tunar surface flag. 
{f flag failed set, AGS guidance 
steering fost. 


(8) Capability of changing AEA att- 
tude hold inertial reference solely 
with ACA fost. 


Hf in PGNS, failure is applicable to 
Z- axis steering. tf in AGS, attitude 
hold can be established only via 
EDA. 


fnew atte can be estan 


Key DEDA C575 + OOO00E 


a. 
b. 
c. ACA-Maneuver to new attitude 
d. 
e. ATT CONT-MODE CONT 
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5.2.1 GUIDANCE & CONTROL FLIGHT DISPLAYS 


Table 5-1. G&C FLT DISP Procedure Entrv Sheet 


FDAI att error abnormal 

AGS att error zero when it should be nonzero 
AGS att error nonzero when it should be zero 
FDAI total att abnormal 

FDAI OFF flag appears 

Rate display abnormal 


Rate gyro test fails 


RNG/RNG RT pwr/sig fail lt 
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5.2 MALFUNCTION PROCEDURES 


The malfunction procedures enable recognition of subaystem malfunctions, determination of 
their cause, correction or isolation of the failure, and determination of the effect on the 
subsystem and the scheduled mission. The procedures cover all significant single failures. 
To prevent the procedures from becomming complex and unmanageable, double unrelated failures 
are not covered. The malfunction procedures are arranged by subsystem, or subsvstem section 
(PGNS, AGS, CES, DPS, APS, etc), in a three-column format as follows: 


Symptom Column. Symptom logic blocks in this column allow entrv into the 
malfunction procedure. When applicable, data under these blocks explain 
and qualify the aymptom or condition. The svmptoms are arranged numer- 
feally within each subsystem or subsvstem section. 


Procedure Column. This column contains a step-by-step logic flow diagram, 
consisting primarily of action blocks, decision blocks, and failure blocks 
that enable failure correction and isolation. Caution and warning blocks 
are included for conditions, which, if not corrected, mav degrade the onper- 
ational integrity of a subsystem or May adversely affect crew safetv. 
Remote event symbols refer to related remarks, to another step of the 
procedure, or to a step in another malfunction procedure. 


Remarks Column. This column contains supplemental data related to, and 
referenced from, the logic blocks in the "SYMPTOM" and "PROCEDURE" column. 
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GUIDANCE & CONTROL FLIGHT DISPLAYS 


PRIMARY GUIDANCE & NAVIGATION SECTION 


ABORT GUIDANCE SECTION 


CONTROL ELECTRONICS SECTION 


.DESCENT PROPULSION SECTION 


ASCENT PROPULSION SECTION 


~ REACTION CONTROL SUBSYSTEM 


ELECTRICAL POWER SUBSYSTEM 


COMMUNICATIONS SUBSYSTEM 


ENVIRONMENTAL CONTROL SUBSYSTEM 


EXPLOSIVE DEVICES 


HEATERS 
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5.2.2 PRIMARY GUIDANCE & NAVIGATION SECTION 


Table 5-2, PGNS Procedure Entry Sheet 


TRACKER lt 

ISS warn 1t 

TEMP lt 

GIMBAL LOCK lt 

LGC warn 1t 

RESTART 1t 

ALT 1t 5.2-10 
VEL 1t 5.2-10 
RNDZ RDR caut lt 5.2-11 


NO TRACK lt 5$.2-11 


LGC test 5.2-12 


Basic Date 26 September 1971 Change Date —____ Poge 22277 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


LM3252, LM3259 


TRACKER It- off? 


YES 


TRACKER LIGHT LOGIC 
FAILURE 


g RR COU FAILURE 


ft] Manual RR acquisition. 


@Perform P25 or AGS acquisition 
steering. 
@RADAR: TEST/MON - AGC 
@RATE/ERR MON ~RNOZ RADAR 
@X POINTER SCALE - as desired 
@RNDZ RADAR ~SLEW 
Slew antenna until RADAR: 
SIGNAL STRENGTH peaks. 
Perform side -lobe check. 
@RNDZ RADAR - AUTO TRACK 
Perform AGS Manual Rendezvous 
Radar LM State Vector Update. 


PROG It - on (00515)? 


Light on if data -good is 
lost or RR COU fails while 
RR is under LGC controt 4 


Bama 


@ RATE ERR MON — RNDZ 
RADAR 
@ V56E — terminate track- 


503 alarm within 60 seconds ? 
NO 
ing 
@ V41N72E -RR coarse align 
7) @ LOAD N73, --00S00E, 
TRANSIENT CONDITION +00500E 
@ PRO 
@ 04 N1ZE. 00006.00002 


@ PRO 
@ V16 N72E 


DSKY registers & FDAI error 
needles display input shaft 
and trunnion angles? 


eVerify performance with MSFN. 


CDU FAIL DETECTION 
CIRCUIT FAILURE 


a LOSS OF DATA GOOD DIS- 9) 
CRETE TO LGC 


n Bhecan YES | 2 | Display alarm code 
@V05 NOSE 


NO, @Record alarm codes @Verify faiiure with MSFN 


before switching to alt 
guidance sys. tt MSFN is 
unavailable, troubleshoot 
without switching guidance. 


RSET 
u ISS & PROG Its remain off? 


CWEA OR LGC OUTPUT 
CHAN FAILURE 


3 
TRANSIENT ISS CONDITION 


Light on if: 

IMU fails 

ICOU fails 

PIPA fatls during thrust 


GUID CONT-AGS 
03777 | elf thrusting, complete burn 
before continuing. 


08777 
10777 


13777 
(33) Alarm code? 


14777 
[7] ICDUA/D ck 


@V16 N20E 
@Mnvr LM: 
Yaw - 0° 
Pitch - 0° 
Roll - 0* 
@V40 N20E - Zero KDU's 
‘Compare PGNS total att 
display with N20 display. 


PGNS FDAI & DSKY registers in 
agree? 
YES 


ji2]_IcOUD/Ack | 


@MODE CONT 
(PGNS) ~ OFF 
eV37E 
eVASE 
FLV21 N22 


9& 14 


2} PIPA ck 
@V16 NZIE 10} 


Any register zero or | NOt pipa FAILURE - DETECTION 
(4) (5) (6) > 300 counts/min? CIRCUIT FAILED 
18y ico ayo YES 
SECTION FAILED. 


07777 00777 


OM 


al PIPA FAILURE 


Ta] Stab oop ok 


establish att hold. 

@V16 N20E 

@Compare PGNS & AGS 
FDA| total att & OSKY 
readouts. 


PONS FDAI total att or RL, | NO PSI 

R2, R3 drifting? reat LGC INPUT CHAN FAILURE 
YES 

(4X 6) 


"7 IMU FAILED. 


@Load ICDU angles 
R1+00325 
R2+00325 
R3+00325 


PGNS FDAL error needles | NO 3) ICDU D/A 
scloaded vaiues? SECTION FAILED. 
Yes a ; 


LGC INPUT CHAN 


FAILURE @ Allow MSFN to evaluate: 


power-down 
@cb{11) PGNS: 
IMU OPR - oper. 


PROCEDURE 


PRIMARY GUIDANCE & NAVIGATION SECTION 
Basic Date 26 September 1971 


Change Date 


NO TRACK It may also be on, but 
does not represent malfunction if 
lock-on has not been achieved. 


® Occurs without NO TRACK It. LGC 
will not process RR data. 


Subsequent ISS malfunction indi- 
cations lost. 


@ Following alarm codes are gener- 
ated by listed failures: 
04777 - PIPA and ICDU failure 
10777 - PIPA and MU failure 
13777 - IMU and ICDU failure 
14777 - PIPA, IMU, and ICDU failure 
if any of these alarm codes occur, 
proceed sequentially to each of 
steps listed. A “NO” answer to 
each step indicates that transient 
discrete was generated. 


Alarm may blank N20 display. If 
so, reset alarm and key V16 N20E 
for comparison with total attitude 
display. 


@ ch (11) S/C: AEA - close 


Failure 
No _| 
| No__| 
=_ 
| No | 


® LGC can perform functions not re- 
quiring IMU inputs. After each 
thrusting maneuver, state vectors 
must be updated via P27. 


LGC monitoring and control of 
thrusting lost. 


Switch guard may be moved to 
side position for duration of time 
S/C: PGNS ‘sw - OFF. 


rans 


Basic Date 
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LM 3232 
SYMPTOM 


@V01 NIOE 


I TEMP it- off? 30E 3] 
YELLOW | YS TLL3mAG RT IMU TEMP CONTROL FAILURE 
tight on if IMU i YES 
temp out of limits t (3) 
<126°F 
>IMeF ! 4 | 
! TRANSIENT CONDITION Verify IMU performance with 
| MSFN. Hf MSFN is unavailable or 
| confirms IMU unusable: 
I GUID CONT- AGS 
l 
! 
| ‘Verify IMU performance with 
1 MSFN. 
I 
l 
4 t 
it 
YELLOW NO 


Light on if MGA>70 


Oo Ck gimbal angles. 


@V16 N20E : 
R3 (MGA) > + 70°? 
NO 


@Mnvr to avoid gimbal lock. 


@KEY REL 
@Monitor DSKY- displayed 
angles to avoid gimbal lock 
Of @Monitor FDAI belly band, 
with respect to color band 
on rolt bezel, to avoid gim- 
bal lock. 


GIMBAL~ LOCK DETECTION 
CIRCUIT FAILED. 


5 H (1) 

| 

! a ; NO 2 7 TRANSIENT Ei : 

LGC Light on continuousiy? CONDITION MSFN & crew monitor LGC & 
evaluate performance. 

YES 
Light on a I (2) 0. S) 
LGC prime power tats, | 4] ves(S] Power. | Tr 
Scaler fails I GUID CONT - AGS a ae LGC FAILURE 
Counter fails | LGC in standby? Can LGC be powered up? 

( NO 

| RESTART It - on? Pf trout chan ok | 10) 

! @V11 NIOE CWEA OR DSKY RELAY FAIL- 

t YES BE 3 | NOB ure 

YES 

! DSKY operational? 0.1.4.5, in Af R1? 

| BD Ciel 
5a @ 

I i] YES [12] 13) 

RESTART LGC It - on? @GUID CONT - AGS LGC FAILURE 
If time permits: 
NO @Perform LGC self-test to 
YELLOW determine whether any 
Lighted by: (6) LGC capability remains. 
Parity failure 15] [16] 
If teme permits, read 

ae pn A aL = 
Night watchman or @Key VOl NIOE 77E SsR=1] LGC TEST 
Voltage failure R1 OOCDE 


LGC VOLTAGE FAILURE 
(POSSIBLY TRANSIENT) 


SYMPTOM 


PRIMARY GUIDANCE & NAVIGATION SECTION 


26 September 1971 Change Date 


PROCEDURE 


CA) Ri readout of 0, 1, 2, 3 indicates 
IMU temperature is within limits. 


(2) 8% 8.05 performance witl be unat- 

fected by IMU out-of-tolerance 
temperature for at least 15 min- 
utes. Critical maneuvers can be 
Conducted within this time. IMU 
stab loop and velocity measure- 
ments will be degraded after this 
time. 


Subsequent IMU  out-of-tolerance 
temperature indications are iast. 


LGC commands coarse align when 
MGA > 85°. 


GIMBAL LOCK it unusabie for 
monitoring. 


Belly band covers separation be- 
tween hemispheres of FDAI ball. 
Belly band, in color bands on each 
side of FDAI roll bezel. would indi- 
cate IMU middie gimbal angle > 

75°. 


Transient condition could have exis- 
ted either in LGC or CWEA 


@ DSKY relay that tums on LGC ft dis- 

ables gyro torquing and PIPA capa- 
bility. Hence, LGC monitoring and 
control of both TVC and RCS at- 
titude maneuvers lost. 


@) Attempt repowering LGC by open- 
ing and reclosing cb (11) PGNS: 
LGC/DSKY. 


CG) Readout of 0, 1, 4, 5 indicates LGC 
fail signal to CWEA. 


CS) bin) s/c: AEA- close 


“Parity fait (F memory) 
“Parity fail (E—memory) 
TC trap 
RUPT lock 
Night watchman 
Voltage fail 
Counter fail 
Scaler fail 
Scater double frequency alarm 
*Mlowable combinations of Octal sum of 
above alarms above codes 


*Parity fail wilt either be in E— 
Memory of F — memory, but not 
in combination. 


100 
400 
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PROCEDURE 
' 


7] FLASHING 12} Preceded bysteady | No 3] _Dote Self Test 4] 
ALT 1 Condition? ALT It & VELit @MODE SEL - LDG RADAR @RADAR TEST - OFF 
i - flashing Sina resrine @ALT It-on steady (= 6 
STEADY : aS sec?) 
YELLOW t YES @Monitor R1 AH in N63 
! Self-test altitude correct | YES | @y57E when AH is satis- 
3 7 
] PONS (8000 ft on ALT “ALT RATE) factory 
Light on steady if: 1 VEL 
LR range data-good t NO 
discrete not present J 
when LGC tries to I! (s) 
read LR altitude (R20) Bef YES 7 
Exvected at: 1 1 ginPey? g DSKY RELAY FAILURE oi LR ALTITUDE FAILURE 
High altitudes I 
Off-nominal atti- 1 NO 
tudes (including 1 
“belly down’’) 
Light taste Ore men Las tor RL AH in N63 LNG 
ight flashing if: e@Monitor in } 
ER altitude reason- I @MODE SEL - \DG RADAR LR/LGC INTERFACE FAILURE 
ableness test failed l Altitude display on 
below high-gate (R12) | ALT/ALT RATE OK? 
Expected at: I NO YES 
nen discontinuities I 
Zero Doppler @cb PGNS: LDG RDR - 
x oF cm ERRONEOUS LR a DSKY RELAY FAILURE 
1 ? 
YES 
I 
ves [M4 [_ doe seit Test ves 
@RADAR: TEST-MON - ALT @ RADAR: TEST/MON - VEL eV58E @RADAR TEST - OFF 
XMIR XMTR = @ RADAR TEST - LOG evs7e oe 
! RADAR: SIGNAL STRENGTH Test OK? 
2 (Monitor ALT/ALT RATE) 
NO NO 
H (8)() 
| 
| UR FAILED 
I 


Preceded by steady VEL It 
or ALT it atso flashing? 


STEADY 


Activate forced tracker 
search. 


POSSIBLE CROSS-LOBE 


LOCK-ON. 


YELLOW 


@RADAR TEST - LOG 


NO 


eWait | sec. 
@RADAR TEST - OFF 
@VEL It - on steady 
( =6 sec); then off 


Light on steady if: 
LR velocity data- 
good discrete not 
present when LGC 
tries to read LR 


@RATE:ERR MON - LOG 
ROR CMPTR 
@MODE SEL - LOG RADAR 


no [8] 


velocity (R20) @RNG/ALT MON - ALT/ see TEST ~ OFF 
Expected at: ALT RT 

High altitudes @RADAR TEST - LDG 

Off-nominal atti- Altitude rate and/or hori- (5) 
tudes (including Zontal velocities (on ALT/ yes 

“belly down’) ALT RATE and/or X pointer} 

Zero Doppler obviously bad? LR VELOCITY FAILURE 


Light on flashing if: 
LR velocity reason- 
ableness tests fail- 
ed (R12) 
Expected at: 
Lurain discontinuity 


| 
! 
{ 
! 
t 
! 
| 
! 
1 
| 
I 
| 
] 
! 
! 
| 
1 
I 
I 
! 
Near-zero Doppler 
I 
I 
| 
J 
| 
! 
| 
1 
I 
! 
i 
! 
I 
| 
I 
I 
| 
J 
1 


@cb PGNS: LOG ROR - 
ed a bo Bl 
Symptom remains after 20 
sec? 


YES 


@RNG/ALT MON - ALT. 
ALT RT q 
@MODE SEL - LDG RADAR 


POSSIBLE ERRONEOUS LR 
LOW SCALE 


YES 


LR antenna stuck 
between positions 
(at higher alti- 
tudes) 


YES @RADAR: TEST/MON ~ VEL 


XMIR 


RADAR: SIGNAL STRENGTH {NO 
>217 


YES 
@ 
Te] _teik sav Test 


eV58E 

@RADAR TEST - LOG 

@RATE ERR MON - LOG 
RDR/CMPTR 


Altitude rate and/or hori- 
zontal velocities (on ALT/ 
ALT RATE and/or X pointer) 
obviously bad? 


MW 
i] 


LR VELOCITY DEGRADED 
OR FAILED. 


2) OSKY RELAY FAILURE 


(1) 


DSKY RELAY FAILED OR 
UR/LGC INTERFACE FAILURE 


@RADAR TEST - OFF 
@VS7E 
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REMARKS 


Expected zero Doppler region 

LR antenna position No I - 
about 7000 to 5000 feet 

LR antenna position No. 2 - 
about 350 to 150 feet 


Altitude reasonabeieness test is 
performed only after high gate 


Time limitations below high 
gate may not permit test. 


LR self-test cannot determine 
cause. Symptom may be temp- 
orary due to causes such as 
those listed in SYMPTOM col- 
umn. 


Possible data interface failure 


Assumption: RO4 is not running. 


Capability of updating LGC with 
LR data is iost. 


If transmitter corona is sus- 
pect. cb PGNS: LDG ROR - cycle 


If transmitter power, or receiver 
sensitivity for beams No. 1, 2. 
or 4. is degraded. altitude data- 
good may be late. 


Expected zero Doppler regions: 

LR antenna position No. 1 - 
about 7000 to 5000 feet 

LR antenna position No. 2 - 

about 350 to 150 feet 


Velacity reasonableness test is 
performed when velocity <6000 
fps <all the time 


LR self-test cannot determine 
cause. Symptom may be temp- 
orary due to causes such as 
those listed in SYMPTOM col- 
umn. 


Possible data interface failure. 


Possible ‘mpact on ability to use 
altitude data 


Assumption: R04 is not running. 


If transmitter power. or receiver 
sensitivity for beam No. 1, 2. 
or 3 is degraded. velocity data- 
good may be fate. If beam No. 1 
and/or 2 is affected, altitude 
data wil! also be late. 


tf transmitter corona is sus- 
pect, cb PGNS: LDG RDR - cycle. 


There is no onboard capability 
for distinguishing between tail- 
ures. Continue and monitor 
other data sources. If data-good 
-discrete interface failed. LR 
data are not processed. 


Unless results are obvious, test 
is inconciusive without report 
of downlink from MSFN. 


| RNDZ ROR | 


YELLOW 
Light on if 
RR loses data good in 
AUTO TRACK 


” 


ere wwe eng 


NO TRACK t 


| ©} 


YELLOW 
Light on if 
RR loses data good 


in AUTO TRACK & LGC 
modes 
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NO 
o NO TRACK It - on? 2) orn: Sia 4) 
RN SLEW Ives [3] YES J RR FAIL DETECT CKT 


YES RNDZ ROR It - off? NO TRACK IL = on? FAILURE 
NO 


NO 


pe] RR amtrck | 


@RADAR TEST/MON - XMTR 


PR 9 | 
: NO 
Signal strength >1.6? RR DEGRADED OR FAILED 
YES 


E13] CSM verifies att & 
xpnder OK? 
YES (5) 


@Request CSM RNDZ 
XPNDR-HEATER 

@RADAR TEST-RNDZ 

(wait 15 sec) 


1) NDZ ROR C/W monitor capabitity 
lost. Use NO TRACK It. 


@ Continue troubleshooting. 


©) {t antenna is drifting or oscillating 
abnormally, a single gyro has failed. 
RR GYRO SEL - SEC and reacquire. 


NO 


Range rate display OK? 
(AGC >0.6 vac) 


® To check for possible mdz radar 
corona problem or frequency 
tracker ock-on to spurious ra- 
diation, cycie cb (11) PGNS: RNDZ 
ROR off for 10 sec. 


LO} osm ATT OR 
XPNDER PROBLEM ® Key V95E (in LGC mode) before in- 
-itiating self-test or go to AUTO 


TRACK. 


(4) 


NO 
Hs RR FAILURE. 


2] Range display OK? 
YES 


CO) RR will maintain tracking and pro- 
vide good range rate data, shaft 
and trunnion angles to FDAI error 


@Request CSM RNDZ 


[28] cae needles, and azimuth and elevation 
(wait 15 sec) YES angle rates to X pointer ind. 
TEST OK? @RADAR TEST - OFF 
NO (6) @Request CSM RNDZ 
XPNOR-PWR 

8] 

RANGE TRACKER FAILURE 

LGC f_-Reacquire uire 
3] Mode? 20] a 
@Attempt LGC acquisition 
via P20 
NO TRACK It - off? 
BH [aT Rescue) = Ys NO 
GUID CONT? 
Peano | @Attempt AUTO & MAN C7)] 166 canmot read Rae rata. 
acquisition via P20 
RNDZ RDR & NO TRACK Its - NO AUTO TRACK ENABLE 

fa Reaves) Lt? dl 

@Attempt AGS acquisition 

Steering & manual lock on 

RNDZ ROR & NO TRACK tts - 

off? 

26 
MOMENTARY LOSS OF TRACK 
27] AUTO TRACK fo 


Mode? 


29) Routine attempting to 
: ee 
32 TRACKER It - on? 


@RNDZ RADAR - SLEW 
then AUTO TRACK (wait 
15 sec} NO 


Range display OK? [16] 
YES 


YES 
E NO TRACK It-off? Ey 
RNG CKT TRANSIENT (AND/ 
NO 


OR RNDZ RDR LT FAILED 
OFF) 


Eee (1) 


RE ABCDE no 24] 
= 02,4 06 DATA GOOD CKTRY FAILURE 


DATA NO GOOD/NO TRACK 
CKT FAILURE 


C® An nde radar data OK but RR data 
good missing and LGC will not 
accept data. 


(B) bata OK to Lec and display. Use 

RNG/ALT pwr/sig fail It, TRACKER 
It, and AGC > 0.6 vde as substitute 
track indication. 
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PROCEDURE 


@Record: 
R1 (ERCOUNT) 
R2 (SCOUNT 
R3 (SCOUNT + 1) 
@V05 NOSE 


Verify program alarm 
COCR Ri 
Ps pa NOSE 
@Record: 
LGC FAILED. RI {ALMCADR} 00001 
SCOUNT? 
PROG LT ON 00002 
4 O. 


e@V0i NOLE 

1374E 
Record: Rl (SKEEP 4) 
of 
@1377E 
‘Record: Rl (SKEEP 7} 
Transmit to MSFN: 


@Perform following if time 
permits. 


@VITE 00E 
vole 
FL 05 NOI 
eVerify RI = R2 or 
RL & R2 = 77777 


. If not: 
74 Scaler fail ck Record Rl & R2. 


@PRO for next bank (43 
@) (4) banks) 
rs 
NO eTransmit recorded data 
cor cscs ery 8) icc raven. to MSFN 
YES 


ALMCADR 

SHEEP 4 

SKEEP 7 
Terminate use of LGC. 


@V34E Terminate 
Terminate use of LGC. 


oO YES 0) 


—— -— 


V41N72 or P20 being 
performed? 


T6 COUNTER OR LGC FAIL 
DETECTOR FAILED. 


RR under LGC control? 


TRUNNION OR SHAFT CMD 
REGISTER FAILEO. 


RR TRUNNION OR SHAFT 
COU COUNTER FAILED 


YES 


LGC It-off? 


Up data link blocked? 


ch (11) PGNS: IMU OPR- 
closed? 


Soo | 
: - @V16 NZIE 
ae ae - yes f PIPA COUNTER FAILURE 
yes | Any register zero or incre- 
LGC It-off? menting at extreme rate? REGISTER READING 
NO 
Gx) 


OXY o 
E} LGC FAILED. LGC/IMU INTERFACE LOST. 


SF Sun rac ee 


PRIMARY GUIDANCE & NAVIGATION SECTION 
Change Date 


Oo 
ves [123] 
sss LGC It- off after gyro TORQUING CMD 
Gyro torquing in process? ie torquing? REGISTER FAILED. 
NO 
ve ICDU CMD REGISTER 
FAILED. 


GX) 


CORRESPONDING TO FAILED 


CA) 2 = 00001 for at least 13 
seconds 

R2 = 00002 for at least 52 
seconds 


@) Subsequent use of LGC depends 
upon MSFN evaluation of succeed- 
ing steps in self-test. 


C3) 0b 11) S/: ABA ~ close 


@ Ail LGC functions lost. 


LGC self-test checks only erasable 
and fixed memory. Other internal 
problems cannot be determined by 
self-test. 


® Problem is in erasable memory 


‘O) Problem is in fixed memory 


@ Oo not use LGC control for attitude 
Maneuvers. 


RCS DAP unusable because T6 
counter controls set firing times. 


(i) LGC control of RR lost 


‘O) LGC uplink lost 


@ IMU cannot be fine aligned. 


@) IMU cannot be coarse aligned. Align 
by caging and/or fine align. 


@) IMU usable as attitude reference 
only. 


8-300LMS.1020 
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5.2.3 ABORT GUIDANCE SECTION 


Table 5-3. AGS Procedure Entry Sheet 


AGS warn lt $.2-14 


DEDA reaponse abnormal 5.2-14 


Basic Date 26 September 1971 ' Change Date Page 22713 


LM3257, LM3258 


RED 
Light on if: 


ASA power supplies out 
of tolerance 


GUID CONT -PGNS 


1 
PGNS available? 
foetal 
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no 2 
@MODE CONT (AGS) - ATT 
HOLD 


i$] AEA self-test ck. 
@DEDA C 412R No 


AEA POWER SUPPLY 
FAILED. 


CA) AGS fost. 


AGS self-test status 
412+ x0000 
X = 0 Test not complete 


DEDA responds? 


X = | Test successful 
YES i 
X= 


1 

3 Logic test failure 

4 Memory test failure 

7 Logic and memory 
test failure 


ASA heater fails on (act- 
ivated at 150° = 5°F) 


AEA fails to complete 
minor cycle within 
20 milliseconds 


NO 
| 7] 
+10000 displayed within 
30 sec? 


AEA self-test 


@DEDA C 412+00000E 
@DEDA C 412R 8 | 


+10000 displayed within AGS SELF-TEST DETECTED 
30 sec? FAILURE. 


@ AGS operations not recommended. 


AEA test mode discrete 
signals faiiure condition 


Light latches on when 
AEA failure is detected. 
02/H20 QTY MON must 
be set to C/W RESET 
position to unlatch, 


ra] up release when set to C/W RESET. 
Ck for AEA-induced latchup 0p /a0 QTY MON - C/W 
05 (M0 OT MOH ACT 


TRANSIENT CONDITION 
TRIGGERING SELF-TEST 
FAIL DISCRETE 


CS) For PONS unavailable: 
C 400+ 70000 checks accelerom- 
eters only. 


ES 
12] 
© DEDA C470R 


NO 
YES 


1 
-) 


In-flight gyro & accel calib 
@DEDA C 400+ 60000€ 
or 
if PGNS unavailable: 
@DEDA C 400+ 70000E 

ASA performs OK? 


(4) C&) 02/H20 QTY MON performs latch- 
W 


AEA restart changes: 

470 to - 80000. 400 and 410 through 
417 to + 00000, 470 is incremented 
by accumulated AV, from an in- 
itial value at AEA start-up of 
- 8000.0 fps. 


~CwW 
AEA MAY HAVE EXPERI~ 
ENCED A RESTART 


[a 
Zz 


DEDA reads minus 80000? 
5 


MSFN verifies ASA heater 
operation. 


ASA heater OK? 
@) Test Mode Fail (T.M.F) must be 
reset to permit the appearance of 


17] 
ASA HEATER FAILURE 
5H) 
the AGS warning light in the event 


19] of future AEA detected failures. 


ASA POWER SUPPLY | 20] 
@cb (16) S/C: ASA-open 


Update & align AEA. 
Reconfigure 400 & 410 


J FAILED. 
through 417 as required. 


[22] Unlatch TMF. 


© DEDA (417-45 
@ DEDA 572R+0 
@ DEDA C412+0 


IAEA may have failed to com- 
plete minor cycle within 20 


Readout and enter functions are 
lost. AGS flight displays are avail- 
able, but will become less and less 
reliable due to inability to be up- 
dated, aligned or calibrated. 


(2) oPR ERR display lost. 


o MSFN can confirm DEDA readouts. 


5] a. For following failures, AGS/ 


@Digit ob- push CLR PB FAILED OPEN, praetor as 
Digit di ? HOLD pb open 
meas b. For following failure, readout 
and enter capability is fost: 
CLR pb closed 
Digit pb closed 
ENTR pb closed 
HOLD pb closed 
READOUT pb closed 
AGS flight displays are available, 
but will become less and fess re- 
liable due to inability to be up- 
dated, aligned, or calibrated. 
c. The pb capability is lost for fol- 
lowing failures: 
Digit pb open 
ENTR pb open* 
+ or — pb open* 
*AGS can no longer be aligned, 
updated, or calibrated. AEA 
routines via SXX entry are lost. 


@ Registers remain blank? 
NO 


but can be returned to 
normat via CLR pb? 


OPR ERR LT FAILED ON. 


B-300UMS-101) 
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ABORT GUIDANCE SECTION 


26 September 1971 Change Date 


Basic Date 


Page 
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5.2.4 CONTROL ELECTRONICS SECTION 
5.2.4.1 Abnormal Vehicle Dynamics 
e@ Abnormal vehicle dynamics during coasting flight is defined as _uncom- 
manded vehicle acceleration by RCS, including limit cycling on edge of 
deadband. Abnormal vehicle dynamics during thrust includes unexpected a 
acceleration or oscillation, or excessive RCS firing. Abnormal dynam- 


ies may not always be recognized on vehicle displays; it may be necess- 
ary to verify the symptom using other available cues. 


Table 5-4. CES Procedure Entry Sheet 


Abnormal vehicle dynamics (non-MPS) 5.2-16 
LM drifts out of deadband 5.2-17 
PGNS minimum impulse (V76) cmds abnormal 5.2-17 
AGS pulse or direct cmds abnornal 5§.2-18 
Prop cads abnormal 5.2-18 


TTCA emds abnormal §.2-19 


Abnormal Dynamics during MPS thrusting 5.2-19 


ENG GMBL caut le 5.2-20 
No MPS shutdown 5.2-20 
Premature MPS ignition §.2-20 
No MPS ignition at TIG = 0 5.2-21 
ENG THRUST & CMD THRUST ind do not agree/off schedule §.2-21 
PRE AMPS caut lt 5.2-22 
CES AC warn lt 5.2+22 


CES DC warn it 5.2+22 
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PROCEDURE 


iy 
| [Isolate fated jet. | For abnormat dynamics during com- 
: oO I @ o © manded maneuvers, refer to symp 
\ NO ves £2] Affected quad: tom for associated mode. 
pss tip dy- Ptf stabitize ue 2 RCS TCA It on? JET DRIVER FAILED ON @RCS: SYS A (8) QUAD - 
namics (1 @ACA-hardover, if required 


(PRIMARY COIL). 


DISABLE 
@cb RCS SYS A (8): QUAD 
1 (2, 3, 4) TCA - open 


@GUID CONT - A es 

@MODE CONT oy 

oirtcoxT (3) - MODE 
CONT 

@TTCA/TRANSL (2 - DIS- 


Single RCS jet failed on, when com- 
pensated for by opposing jets. con- 
sumes 0.12%/second of total RCS 
propeliant. 


@ACA PROP - ENABLE in- 
dividually, to isolate failed 
ACA 


@ACA PROP (2) - DISABLE 


IM stable within deadband? NO 
YS 


8 | YES [acs] 
RCS TCA It on? on 


NO 


@ AGS attitude hold capability re- 
mains only in automatic mode 


@ACA/4 JET (2) - DISABLE ecb (11) S/C: ATT DIR CONT Alternative is to replace defective 
NO 9] +X TRANSL PB SHORTED ohn ® Ae oie ise 
eS symptom No. 5, remark No. 6. 


OX) 


@ ACA/4 JET — ENABLE in- 
dividually, to isolate failed 
ACA 


ACA HARDOVER SW SHORTED. 


(3) +X TRANSL pb, hardover, DIRECT 
mode, and PULSE mode lost. 


@ Hardover mode is lost. 


[14] : PGNST 15] YES [16] 
Symptom occurred in? DAP data load OK? @GUID CONT - PGNS 17] 
YES A FAILED. 
AS NO TICA FAILED. 


LM stable? 


NO 


Internal failure may be confined to 
LGC input/output channel, which 
can be determined from RCS cold- 


eTTCA/TRANSL - ENABLE fire check. 


@Reload correct DAP data 
load. 


individually, to isolate 
failed TTCA 


AGS rate command and FDAI rate 
Monitoring lost. If rot! or pitch, 
AGS DPS burn capability lost. 


® Perform AEA self-test. 


@ATT CONT - individually 
OR, then MODE CONT 


@ TTCA/ TRANSL — ENABLE 
individually 


AGS MODE CONT and possibly 
PULSE mode lost. DIRECT mode 
is unaffected. 


OIRECT and PULSE modes lost for 
affected axis. PGNS minimum im- 
pulse mode may be lost in affect- 
ed axis. 


@ATT CONT {atfected axis) 
- MODE CONT 


CONTROL ELECTRONICS SECTION 


Basic Date 26 September 1971 Change Date —__ Page 


~ peer” 


LM3254, LM3255, RC1608 


atom 


LM drifts out of 
deadband 


PGNS minimum 
impulse (V76} cmds 
abnormat 


PROCEDURE 


CONTROL ELECTRONICS SECTION 


@ACA - hardover if 
required 


NO INBIT FROM 
MODE CONT SW 
TO LGC 


Cross coupled motion? 


NO 


Gg 
@ATT CONT - DIR 


NO 


ACA-cmd mnvr in 


affected axis 


NO 


Basic Date _26 September 1971 
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ENABLE VOLTAGE TO 
PRIMARY PREAMPS LOST 


DEAD BAND - MIN 
@MODE CONT (AGS) - 


ATTHOLD 
oA He (3) - MODE 


‘Select FDAI'S on att 
sources 

@Observe att errors 

@ACA - cmd + & in ail 
anes 


PITCH, ROLL OR YAW 
RELAY IN ATCA FAILED 
OPEN 


@GUID CONT - AGS 
@ATT CONT - PULSE 
@ACA - cmd mnvr 


Change Date 


ENABLE VOLTAGE TO 
ABORT PREAMPS LOST 


3 DRIVER FAILED OFF. 


@Load R1: 
1257E Gif vertical jet) 
1260€ (if horizontal jet) 
FL V22 NO7 

@Load R2 with octal code 
of failed jet. 
FL V23 NO? 

@Load R3: 
IE (to disable) 

eVA8E 


CE) Re control test for affected pos. 
of GUID CONT sw. If ATCA circuit 
breaker for associated guidance 
system opened, a return to that 
system for control is impossible. 


 onty acs PULSE and DIRECT con- 
trol are available in affected axis. 


@ Alternative procedure - 
Affected system: 


Thruster disable discrete to LGC 
may be reset by recycling RCS: 
SYS (affected quad) - ENABLE: 
th - gray 


2) oxtat code of tated jet: 
1U- 1006 | 4U-1E 
10-206 | 40-26 
IF-aE | aF-2E 
1L-200€ | 4R- 100€ 


2U - 20 
2D - ME 
2A- 108 
2 - 206 


Hf problem is in pitch or roll, LPD 
is lost. 


0) LGC minimum impulse LPD, AGS 
PULSE, and one-half of DIRECT au- 
thority Jost in one direction for 
atfected ACA. 


LMA790-3-LM 
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P  surrow | roc 


purse, 3 Prop move | 


AGS pulse or 


cre = Excessive of uncommanded Symptom occurred in? OMT (3) - MODE (1) ‘O) Affected axis may be available in 
hormeal tates? @ACA- cmd move a oO PGNS (if preamp failed). 
ATCA LURE 


ACA 2.5° SW FAILED 


@ATT CONT (affected 
CLOSED. 


axis) - MODE CONT 


i 
=: 
a 
in| 
on 
g 
3 
3 
8 
2 
a 


@ATT CONT (3) - PULSE 


(2) 


(2) one-half of DIRECT authority fost 


@Orig ACA - cmd mnvr ra] in one direction for affected ACA 
NO : YES . LGC minimum impulse LPO, AGS 
a ACA 2.5” SW FAILED OPEN. PULSE, and one-half of DIRECT au 
NO thority lost in one direction for 
affected ACA. 
ACA 2.5° SW FAILED OPEN. 
12 {PULSE [3] Prop mar AGS PULSE mode lost for affected 
Symptom occurred in? @ATT CONT G) — MODE © | axis, 
DIR e SEADBAND MAX a 
papal ves PULSE MODE ENABLE 
SAC cmd mi RELAY FAILED (TYP K19), 
15 
JET FAILED OFF (SEC). "0 (1) 


JET DRIVER/ PREAMP 


FAILED OFF. 


Q) Prop control lost for affected ACA. 


5 


@) Failure may be single or multiaxi, 


Prop cmds abnormal 


@ACA - hardover, if required 
@ACA PROP - DISABLE (1) (2) 


@Alt ACA - cmd prop mnvr H YES Ps 
af 
= Og sta no mew? ACA PROP CONT FAILED, 


NO 


Failure could be open LGC output 
channel, summing amptifier, pulse 
rate module, or preamplifier. 


Prop control fost for affected guid- 
ance system. DIRECT and PULSE 
contro} unaffected. 


‘Ol symptom is present in both 
guidance modes, maifunction may 
be open circuit in one ACA. 


PROP CONT TRANSDUCER HUNG 
UP OUT OF NEUTRAL. 


To remove ACA and replace with 
shorting plug: 
@cb (11) S/€: 
ATT DIR CONT - open 
ATCA (PGNS} - open 

@cb (16) S/C: ATCATACS) ~ open 
@cb (11) COMM: CDR - open (for CDR ACA) 

or 

cb (16) COMM: SE - open (for LMP ACA) 
@ACA PROP (2) - DISAT 
@AUDIO CONT (2) - NORM 
On suspected ACA: 
@P & J 709 - disconnect 
@P & } 708 - disconnect 
@ install jumper plug on J 709. 
@lnstall dust cap on J 708. 
@Close above ch's & reconfigure 

switches. 
Since vehicle attitude control is lost dur- 
ing switch over, use of this procedure dur- 
ing controlled flight is not recommended. 


@GUID CONT - AGS (PGNS) 
@ACA-cmd + & — in affected 
axis 


PGNS - RCS (CES - RCS) INTERFACE 


SS ef Fate 


NO 


Ge) 


oO JET DRIVER FAILED OFF. 


0000 


S$ & C CONT ASSYS RELAY FAILED 
OPEN OR LGC PROP INPUT PROB- 
LEM OR OPEN CIRCUIT IN ONE ACA. 


CF) Pons and DIRECT control unaf- 
fected. PULSE control may be avail- 
able in AGS. 


@ GUID CONT - PGNS 
Perform rate gyro test. 


= 
OR BOOO NO 


S & C CONT ASSYS RELAY OR 
SUMMING AMPLIFIER FAILED OPEN 
OR OPEN CIRCUIT IN ONE ACA. 


@® pirect control unaffected. Prop 
control may be OK in alternative 
guidance system. 


CB) Foal cate displays lst 


SUMMING AMPLIFIER SHORTED. 


(3) 


@® If PGNS guidance desired, 
inhibit jet per CES 3, step 
1. C-300LM5-1017 
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sarin race [ss J) 


6 (i) 


CD Abnormal response will be lack of 


Terentia] fy sua ma sod 
- cycling. 
TICA cmds abnormal @ACA- gain att cont NO | e@ACA-gain att cont @GUID CONT - PGNS (AGS) 
| on Me apply AY ocuip CONT—AGS {PGNS) oho CONT (2)- ATT (2) ® 
! @TTCA-apply AV as RCS control for affected guidance 
os om 3M ee 
H YES olf on single - axis ENABLE VOLTAGE TO PRI- 
T 
| 7 ws Ole C2) Resetting cb (16) INST: CWEA 
! 6) cuss MASTER ALARM ~ on 
! o YES 
1 [SL Coic-tire rca: o a ‘ax (5) 
l ' If failed driver is for Y jet, 
1 ewsssaseoun | [rome crrran AT sccomomen | | © tant 
{ evi! NIOE AGS twice nominal since translation 
i ($) is single-jet. 
x7 7 Ho] 
\ ied 3 17 OPEN CKT IN = 15V LINE [ PGNS | 
X7SKX FROM ATCA 
| X73XX | SSR-I | @) LGC problem may be confined to 
! X67XX tGC TEST input/output channel failure, which 
i X57XX can be determined from RCS cold~ 
X37XX fire test in step 5. 

I 

@cb RCS SYS A & B: QUAD 
Ly 1.2.3, 4-close 
| fech (16) INST: CWEA- open, 
I then close = . 
! RELAY BETWEEN TICA & ® Translation capability in AGS lost. 
| CES FAILED. 
@ Applicable to AGS control only. 
I 
| 
I 4 
{ tions. 
| 


| 
7 t 


rrr NO YES 
I [2] Stabilize LM. H ou NO 
Abnormal dynamics RCS TCA It-on? N ? Cont being regained? 
during MPS thrusting @ACA-hardover. if required aorta ee 
YES 


(A) Assumption: All DPS burns areini~ 
tiated in PGNS. 


NO 
TTCA SW FAILED OPEN. @lse alt TICA for transia- 


@GUID CONT-AGS 


Can LM be controlled? 


APS 
PENS Stabilize LM. 
@ACA-hardover. if required. @ENG GMBL-OFF, then 
AGS @GUID CONT-AGS ENABLE 


SSR-1 
LGC TEST o GDA FAILURE 
YES Stabilize LM. 
a PGNS avaitable? 2 eoiee 
@ACA~hardover, if required 


[ta] Regain contro! 
No GUID CONT-PGNS 3) AGS/CES FAILURE SRD DIC Or: 


@GUID CONT - PGNS 


@Reduce throttle or termi- 
nate thrusting. 
po 
15] Stabitize LM. AEA SELF - TEST 


@ACA hardover, if required. 


YES [17 | Setect DIRECT mode. 
BAL CPL-ON? 


@ATT CONT (affected 
axis} - DIR 


}16] BAL CPL-ON FDA\ on backup chart “ts 1B | 
= trajectory? 
LM stable? 


ves ad 


119] + X-THRUSTER FAILED. 20 AEA/ASA FAILED. 
C-300LM5S- 1038 
svar raceme [es | 
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axis. 


@ Possible RCS TCA It, 
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‘O) Light is inhibited when ENG ARM - 
Bu OFF. 
YES 
GDA POWER FAILURE @Monitor RCS for excessive 


consumption. 
Nog 6 | 


TRANSIENT DRIVE SIGNAL 
OR CWEA FAILURE 


Mission rules dictate crew action. 
Continuation of powered descent 
will result in abnormal RCS fuel 
consumption and possibile viola- 
tion of thermal constraints. 


YELLOW 


Light on if there is dis- 
crepancy between gimbal 
drive signal & gimbal re- 
sponse signal 


7 | Select alt inverter if 


RCS thruster firing and/or INVERTER it - on 


FOAI error needles oscillate 
around one edge of 1° 
deadband? 


e 8 = 

See ae Or is possible to distinguish be- 
tween these failures by resetting 
ENG GMBL It. (ENG GMBL - OFF, 
then ENABLE) 


@ INVERTER 1 


o is YES rg | (2) 
GDA/ODECA FAILURE 


CWEA FAILURE 
2 seve cet ENABLE on oe 
GDA/DECA FAILURE 


® C/W monitoring of GDA fost. 
@ENG GMBL - OFF 


| ENGGMBLIt-off? | GMBL It - | ENGGMBLIt-off? | 
YES 
It may be possible to reset gimbal 


position, using alternative guidance 
system and MSFN information. 


| _ENGGMBLIt- off? | =o @ENG ARM - OFF 


Confirm gimbal position 
with MSFN. 


TRANSIENT DRIVE SIGNAL 


ee es ce ie cece em cee ce ene ee es ee ee ee ee ee ee 


| 
9 { 
7] Manval shutdown NO owe | APS [34 Remove power. | 
@Eng STOP pb-push 
No MPS shutdown see AG cb S/C: AELD (2) - open. 
H Verify ABORT [ABORT STAGE) pb - reset ‘O) Assumption: Burn was terminated 
i Eng shuts down? on premature ignition {except dur- 
iS ing lunar ascent). Whether crew 
| 4] Remove power. | 5 | will reattempt burn at TiG will be 
t mission rule. 
l @cb (1) S/C: DECA PWR - DOUBLE FAILURE IN CES 
i n 
i och S/C: DES ENG 
1 OVD - open @ Failure of MPS to shut down auto- 
t 


Prematuce MPS 
ignition 


@) : matically will also resuit from fail- 
oO = 7] o Subsequent AGS burns: ure of cb (16) S/C: ENG ARM. If 
Ck AEA eng status. ihe wee baie Lisa el 
ual starts and stops will be require 
@DEDA C 343R be. o @Use ENG ARM as off-on for subsequent burns. Deiay arming 
AEA ISSUING ENG - ON CMD. eng cont. engine until T1G. 


(3) ® AGS attitude hold and automatic on 
- off capability lost. 


; @ATT MON - AGS 
Orig symptom premature @ MODE CONT (AGS) - ATT AGS ENG FOLLOWUP DiS- 
ignition? HOLD ao mn CRETE FAILED. 
Att errors zero? 


13] Ck LGC eng status. 
@ VO1 NIOE 115] Subsequent burns: 
ME 
RI = ANOX Use ENG ARM as on-off 
S&C ASSYS RELAY FAILED. 
(4) ® AGS - controlled burns unaffected. 


17] 
ENG ON-OFF CMD * Subsequent PENS burns: 
PROBLEM ‘Use ENG ARM as off-on 
eng cont. 


NE 
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‘O) Failure of MPS to start and stop 
automatically will also result from 
failure of cb {16) S/C: ENG ARM. 
If this circuit breaker is open, man- 
ual starts and stops will be required 
for subsequent burns. Delay arming 

engine until T16. 


it | Manual start 


@Eng START pb-push 


NO 


4 Redundant arming signal 


@ABORT pb-push (DPS) 
@ABORT STAGE pb- push (APS) 


NO 


No MPS ignition at 
TIG = 0 


When burn complete: 
@Eng STOP pb~push 
@ENG ARM - 

‘Verify ABORT (ABORT STAGE) pb- 
reset 


@DPS- Arm via ABORT pb. 
@APS-~Arm via ABORT STAGE pb. 
@Use auto eng-on cmd for ignition. 


@ MSFN will advise if maximum thrust 

itixed gimbal DPS staris are ex- 
pected. No APS burns are possible, 
due to double CES failure. If de- 
scent engine override is used to 
start first DPS burn, supercritical 
helium may not be pressurized. 


oO Subsequent DPS burns: 
‘@DES ENG CMD OVRD-ON at TG 


YES YES 
Tam] 
(2) 


Throttle up & attempt to 
match ENG THRUST & CMD 
THRUST ind. 


we we ee we ew ee ee ee ee 


11 (1) 


ENG THRUST & CMD 
THRUST ind do not 


® DPS throat erosion is expected to 
decrease command thrust 1% be- 
tow timeline and engine thrust ss 
5% below timeline. With maximum 
abnormal propellant pressures, 7% 
difference could be nominal. 


Early throttle down to 10%? 


agree/off schedute 


(2) desired auto throttle display 
available on OSKY in R1 of N92. 


ENG THRUST & CMD 
THRUST ind both low? 


oO 10] AUTO LOGIC FAILED TO 0 
se 


Throttie up & fly manua! 
profile 


@ Advance TTCA until ENG @MAN THROT- other 
THRUST ind = FTP position 


YES 

ENG THRUST ind = CMD 12] 

THRUST ind? TICA FAILED 
7 (3) 


MANUAL LOGIC FAILED 
OR DEGRADED DPS/ 
HARDWARE 


G) (2) | Ca msew monitors DPS pertormance. 


YES 
Hs IND FAILED 


ENG THRUST ind - 10%, 
CMD THRUST ind - FTP ra] 


[15] ves [16] 
? 
Throttle down occur’ ENG THRUST, CMD THRUST, 


& T/W ind remain static/ 
off schedule? 


Hs AUTO LOGIC FAILED 


ENG THRUST or CMD 
THRUST ind static while 
other ind & T/W ind norm? 


NO 


ENG THRUST /CMD THRUST 


ind readings? BOTH ind -10% ra] 


; ENG THRUST ind 
BOTH ind- FTP J < CMD THRUST ind 


Switch to manual throttle @MAN THROT - other 
& fly manual profile. position 
YES 
ENG THRUST ind = CMD 23] 
THRUST ind? TTCA FAILED 


]) Ps should not be operated for 
more than 25 seconds in nonthrot- 
tleable range. 


25 
CMD THRUST ind decr? 
ES 


DEGRADED DPS/HARDWARE 


24] Hl 
MANUAL LOGIC FAILED 


NO 


28] 23) 


THROTTLE ACTUATOR FAIL- Switch to manual throttle 
& fly manual profile. 


ED OR MANUAL THROTTLE 
FAILED TO 100% 
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[snerron | rocco [temas 
(1) (0) Sporadic jet firings are pos- 


sible if both power supplies 
oO no 2] 
CES AC It-on? ONE OR BOTH —4.7-VDC 


failed. 
PREAMP BIAS POWER 
YELLOW YES 


SUPPLIES FAILED. 
Light on if either —4.7~ 
vdc power supply is out 
of tolerance 


13 (1) I (2) (3) ‘O) If AGS is in control, true CES a-c 
I NO 2 | YES Ho failure causes ioss of damping. 
Rate displays null? 
CES AC Reset light & perform rate SINGLE-PHASE ATCA POWER 
ay test. NO SUPPLY FAILED. (2) AGS control of LM fost, but AEA 


RED 


Light on if ATCA a~c 
power supplies are out of 
tolerance 


remains for computation purposes 
only. 


@GUID CONT -PGNS 

@GYRO TEST POS RT-POS RT| 
io tate needles & 
light. 


(3) ak usable only in LGC mode. Shaft 
and trunnion power jost in SLEW 
and AUTO TRACK. 


CES AC it remains on? 


YES (5) 
5 | Reinitialize CWEA NO 6 | @® Subsequent CES a-c monitoring 
lost. 
O @cb (16) INST: CWEA-open, @Make smail mnvr via PGNS POWER SUPPLY VOLTAGE 
CWEA FAILURE then close rate mode. YES QUT OF TOLERANCE (1¢ OR ; 
CES AC It remains off? Rate inds >0? 36) OR 1é OF 36 FAILED. oe Ne CWEA 
YES 


NO 
O10 


POWER TO RATE GYRO 
FAILED. 


® Rate gyro assembly will probably 
not restart after shutdown. 


‘O) FDAI rate needles are invalid, but 

rates may be displayed on error 
needles via V6OE (full-scale deflec- 
tion = - 1.25°/ sec). 


TRANSIENT CONDITION 


Pty Reset ign | 2 Reinitiaize CwEA_ | 
Scie) TEST oe : CWEA~ ATCA POWER SUPPLY 
Secs oes {=15V, 6, AND/OR Resetting cb (16) INST: CWEA 
+4.3V) FAILED. causes MASTER ALARM — on. 


@GYRO TEST POS RT-POS 
@ AGS attitude control lost. 


By 
CES DC It remains on? 


Light on if ATCA d-c 
power supplies are out of 
tolerance 


7 | Enable throttle actuator. 


@Eng STOP pb 
@ENG ARM- 


MSFN reports throttle at | NO 
max? 
"OQ 


@) Subsequent APS burns should be 
started manually. 


~ push 


Subsequent CES d-c monitoring 
lost. 


CWEA FAILURE TRANSIENT CONDITION =i BV ATCA POWER SUP- 


PLY FAILED. 


This transient condition may 
have caused throttle to lock in 
100% position. Cycle cb AC BUS 
A: DECA GMBL and/or check 
throttle position with MSFN. 


=el5V OR +4.3¥ ATCA 


POWER SUPPLY FAILED. OPS and APS operation is normal in 


PGNS. 


@ OPS fixed at maximum throttle with 
gimbal locked. 
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5.2.5 DESCENT PROPULSION SECTION 


5.2.5.1 General 


5.2.5.2 Assumptions 

5.2.5.2.1 Off~-Nominal 
e 
e 
e 


Double failures are not considered. 

During descent engine burns, continue the burn unless it becomes 
apparent that an explosion could occur. . 

The DPS is loaded with helium and propellants according to prescribed 
values. 

The DPS has been checked before use. 

The status of all tb's has been checked and verified before entering 
the tbh malfunction procedures. 


Helium Pressure, or Propellant Temperature or Pressure, Indication 


Large leaks are not considered. 

These are troubleshooting procedures intended to locate, identify, and 
isolate off-nominal conditions that do not trigger the CWEA or provide 
discrete malfunction indications. 

The crew does not enter into this symptom unless they have had an 
obvious off-nominal condition. 

Heat or cold-soak is not a malfunction. 


5.2.5.2.2 DES REG Warning Light 


5.2.5.2.3 Deleted. 


The DES REG warn lt CWEA logic has been enabled by the first descent 
engine arming, since CB INST: CWEA has been closed. 
The Lif has not staged. 


5.2.5.2.4 Abnormal PQGS Indication 


DES REG warn lt 


Quantity indications are not reliable until after ullage settling. 


Table 5-5. DPS Procedure Entry Sheet 


5.2-24 


Fuel/oxid press abnormal 5.2-24 


Fuel/oxid temp abnormal §.2-25 


He press abnormal 


5.2-25 


DES He REG 1 (2) tbh - bp 5.2-25 


DES He REG 2 (1) th - gray 5§.2-25 


DES QTY warn 1t 


PQGS ind abnormal 


5.2-26 


5.2-26 


FUEL VENT (OXID VENT) tb - abnornal 5.2-26 
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PROCEDURE 


tb- 
@DES He REG 2 (1) - OPEN; 


RED tb - gray 
Light on if regulated He @PRPLNT TEMP/PRESS MON 
press <220 of > 260 psia - DESL & DES2 


Ee eT 
@DES He REG | (2) - CLOSE; 
NO bp YES 


Prpint press? 


OX) 
LS : o REG 1 (2) FAILED 
Press returning to normal? 


NO 


a He/PRPLNT LEAK 


F8| Close He regs 9] Ck amb press. 


ODES He REG 1(-CLOSE, | no [OHELIUM MON -AMB PRESS] yq [10] NO 
tb - bp ‘Amb He press low or decr? 
ve 


113] Ck prpint press. 


DES He REG 2 FAILED 
CLOSED 


Prpint press low or decr? 
YES 


oO He / PRPLNT LEAK 


5 Prpint press? 


@DES He REG 1 (2)- OPEN 
while monitoring prpint 
press, then CLOSE 


mO 


DES He REG 1 (2) FAILED 
OPEN 


CWEA/INST FAILURE (DES 
REG PRESS) OR He LEAK 
UPSTREAM OF CHECK VLVS 


WES YES 


[af kind Nes 


Fuel/oxid press ab- 


@PRPLNT TEMP/PRESS MON FUEL & OXID PRESS agree? @DES He REG 1 (2) - CLOSE 
normal I NO 
; Ls NO 
Pressurized: 1 ASC temp & press normal? 
>255 psia I NO 
eb se 1 
pressurized: ’ 
fo > 35 ie a EI IND FAILURE B * 27] : 
i sia 7 
pee ar. ‘@ 1 Proint press dec Has DPS been pressurized? 
> 50 psid YES 
I YES 
! : : 
El fa] ckann He oes] 
He/ PRPLNT LEAK HELIUM MON - AMB PRESS 
I 
I YES 
! 
I 
! 
! 
' 


PROCEDURE 
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@PRPLNT TEMP/PRESS MON 
DES | & DES 2 : 
[Prot pression o dee? 


CWEA/INST (DES REG PRESS) 
FAILURE 


CWEA/INST (DES REG 
PRESS) FAILURE 


He LEAK UPSTREAM OF 
CHECK VLVS 


Sefore DPS burn: 
@ DES He REG 1 (2) - OPEN 


(31) 


DES He REG 2 FAILED OPEN. 


28) FUEL /OxID PRESS INST 
FAILURE 

31] FUEL/OXID PRESS INST 
FAILED. 


© 


132} DES He REG 2 FAILED 
CLOSED. 


0) Light is enabled when unstaged and 


after ENG ARM - DES for first time, 
or ABORT pb has been pushed {en- 
gine-arm signal-enabling logic 
delayed untii 6 seconds after en- 
gine-on command is issued). 


if descent regulator fails open 
(pressure >260 psia), regulator SOV 
must be closed within 5 seconds to 
prevent SOV from freezing open or 
damage to seal. 


@ Helium regulator redundancy is lost. 


if there will be second DPS burn, 
close both regulators until just be~ 
fore burn, to prevent possible loss 
of helium through relief valves. 


® Assumption: Ambient helium 


squib blown. 


© it ves REG It remains on after initial 


ambient helium pressurization, low 

propellant pressure may have been 

cause. Verify with MSFN before mak- 
ing OPS burn. 


@ Source of leak cannot be identified. 


Descent helium will leak whenever 
regulators are opened. Verify with 
MFSN before selecting regulators. 


MSFN and crew can distinguish 
between these two failures. Crew 
can determine failure by monit- 
oring SUPCRIT PRESS and AMB 
PRESS on HELIUM ind. 


A slow leak may appear as an inst 
failure. Consult MSFN 
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SYMPTOM 


‘O) 


Descent tanks No. 1 are located 
a+Yb-7Z 
Descent tanks No. 2 are iocated at 


Fuel /oxid temp 


abnormal J onan TEMP/PRESS MON - between both fue xia olf possible, reorient LM to ~Vb+z 

I : bring paar Mad within 
>75°F (unpress) ASC temp & press norm? limits before mn : 
>90°F (ress) ! NO @ Use unaffected temp to estimate 
<50°F I temp of failed tank sensor. 
Fuel/oxid At { 
>10°F t 

! 


3 t 
J 
Lt] thing) RT tse 


HELIUM MON - cycle thru {YES | DES He REG 1 (2) - CLOSE; 
tb ro 


He press abnormal 


(1) MSFN can distinguish between 


ASC positions - these failures. 
2 supcet 13] No 

Supcrit: >or < timeline | Abnormal sys? Supcrit squib blown? 
Amb: >1750 psia NO 

<1300 psia (unpress) (2) (T) | C2) des REG it and fuel/oxidizer pres- 

<200 psia (press) 4] sure are only indications of ab- 

o normal hetium pressure. 
mere 


NO 


[1] Cy prpint ress.) 


‘PRPLNT TEMP/PRESS MON (3) 
-DES | & DES2 
ves p24 


Fuel/oxid press decr? 
__@ 


(&) source of teak cannat be identified, 


He/PRPLNT LEAK 


He supply will not be depleted with 
O) descent regs ciosed. Open descent 
regs just prior to burn. 


He LEAK UPSTREAM OF 
CHECK VLVS & BELOW SOV 


YES 
13] Ck prpnt ress”) 


‘©PRPLNT TEMP/PRESS MON 
19) ~ DES] & DES 
AMS He NST FALURE OR Fuel ond press deer? 
HEAT SOAK 
© G)_ {© toes rec it comes on, fare is 


helium leak upstream of check 
valves. 


He LEAK OR AMB He INST 
FAILURE 


If ambient helium squib valves are 
fired, supercritical helium will be 
lost through same leak. 


® Verify with MSFN before selecting 
teguiators. 


Just before burn: 
@DES He REG 1 (2) - OPEN 


0) Helium regulator redundancy may 

be lost. Failure can be confirmed by 
decreasing fuel/oxidizer pressure 
during burn if DES He REG 2 is not 
opened. 


@DES He REG 1 (2) - CLOSE, 


DES He REG 1 (2) tp - bp then OPEN 


3 | Reconfigure regs. 


@DES He REG 2 (1) - OPEN 
@DES He REG 1 (2) - CLOSE 


He REG 2 (2) SOV FAILED 
CLOSED OR TB FAILED. 


BP abnormal when reg in 


He REG 1 (2) SOV INADVERT - 
ENTLY UNLATCHED. 


(A) OES He REG 2 SOV is open if 
ambient helium tank pressure is 
approximately equal to super- 
critical helium pressure after 
first descent engine bum has 


DES He REG 2 (1) th - 
gray 


He REG 2 (1) SOV FAILED 


i 
| OPEN OR TB FAILED been initiated. 
Gray abnormal when reg t 
not in use | 
I 
H 
y He REG 2 (1) SOV INADVERT- 
| ENTLY UNLATCHED. 
I 
| 
i 
1 
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Light on if burn time to 
prpint depletion <2 min 
at 25% thrust 


It | Reset low level sensor 


When prpints settle: 
‘@PRPLNT QTY MON - cycie 
OFF, then DES 1 


DES QTY It - on? 
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@PRPLNT QTY MON - OES 1 
& DES2 


Fuel of oxid qty << 7%? 


YES § PRPLNT LEAK OR DEGRADED 
ENG PERFORMANCE 


® 
@ 


@ 


Light is inhibited when PRPLAT 
QTY MON - OFF or when staged. 


DES QTY It shoutd go on when POGS 
reading is in 4% to 
7% range 


If PQGS is turned on before pro- 
pellants are settled, DES QTY it 
will come on if a low level sensor 
is exposed. 


® Low-level indication is erroneous. 


Monitor fuel /oxidi ics. 
CWEA OR LIQUID LOW- lonitor fuel /oxidizer numerics. 


LEVEL SENSOR IN PRPLNT 
TANK FAILED ON. 


7 ) 


PQGS ind abrormat 


@ Quantity readouts are reliable only 
under -+X-acceleration. Fuel read- 
ing may indicate up to 5% low 
for 10 minutes after initial turn- 
on. PQGS duty cycle is 45 minutes 
on, 15 minutes off. 


yes 12 _ Ck alt source. 
@PRPLNT QTY MON - other H 
ES. positi 
GES position ves | QTY PROBE IN AFFECTED PRPLNT QTY MON - good 


Fuel & oxid qty norm? TANK FAILED. sys 


NO @ Use good system to estimate quan- 
tity of failed tank. 


Both fuel tanks >5% dif- 


RA 
ferent from both oxid tanks? PETIT LE OR DEGRADED 


ENG PERFORMANCE 


@Continue DPS burn. 


BLANK (ONE OR BOTH) 


oO Abnormal indication? ONE ZERO 


BOTH 


G) C3) nes ary itis unattected. 
iO 


LJ PQGS IND FAILED. 
10 11] 


PQGS CONT UNIT FAILED. @PRPLNT QTY MON - other 2) 
DES position 
—_—_— YES | QTY PROBE IN AFFECTED @PRPLNT QTY MON - good, 


PQGS norm? TANK FAILED. sys 


NO 


‘C) DES QTY It may be inoperative. 


(5) GS) Use fuel {oxidizer) to estimate 
14] quantity of failed system. 


SIG TO IND LOST 


iO) Not applicable to zero-g condi- 


No 12] Recycle SOV. tions. 
@FUEL (OXID) VENT - normal 
position 


FUEL VENT 
Oe VEN Abnormal during venting? 


FUEL (OXID) SOV TRANSIENT 


Abnormal if: 

BP - before first 
venting or during 
venting 

Gray - after first : 

venting have Vent squibs been 


Fuel (oxid) press <20 psia 


FUEL (OX1D) VENT SOV FAIL- 
or decr? 


ED OPEN. 


7 cycle Sov. 


Affected vent FUEL (0XID) 
VENT - CLOSE, then OPEN 


She or fuel (oxid} press 
dees? 


Check vent viv after squib 
is blown, 


@PRPLNT TEMP/PRESS 
MON - DES | & DES 2 
@Monitor fuel (oxid) press 


Fuel {oxid) press decr? 
NO 


Fracture mechanics limits may be 
exceeded due to heat soakback 
after long burn, if fuel (oxid} tank 


TB FAILED OR FUEL (OXID} is not vented. 


SOV TRANSIENT 


FUEL (OXID) VENT SOV 
FAILED CLOSED. 
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ASCENT PROPULSION SECTION 
General 
@ Double failures are not considered, except that in the ASC HI REG caut 
lt malfunction procedure a double failure (series-parallel regulators) 
causes the ASC HI REG caut lt to go on. 


@ During ascent engine burns, continue the burn unless it becomes appar- 
ent that an explosion could occur. 


@ The APS is loaded with helium and propellants according to preacribed 
values. 


e@ The APS has been checked before use. 


@ The status of all tbh's has been checked and verified before entering 
the tb malfunction procedures. 


Assumptions 
Off-Nominal Helium, or Propellant Temperature or Pressure, Indication 
@ Large leaks are not considered. 
@ These are troubleshooting procedures that cover off-nominal and 
anomalous conditions that do not trigger the CWEA or provide discrete 


malfunction indications. 


@ The crew does not enter into this symptom unless they have had an 
obvious off-nominal condition. 


@ Heat or cold-soak is not a malfunction. 
ASC PRESS Warning Light 


e If this light goes on during a non-mission critical burn, iomediately 
shut down the engine. 


ASC QTY Caution Light 
e Amalfunction does not exist if this light goes on at the nominal tine. 


Table 5-6. APS Procedure Entry Sheet 


ASC PRESS warn lt 5.2-28 


Fuel or oxid temp abnornal 5.2.28 


Fuel or oxid press abnormal 5.2.28 


He presse abnormal or decr $.2-29 


ASC QTY caut lt 5.2-29 


ASC HI REG caut it §.2-29 


ASC He REG 1 (2) tb - bp 5.2=29 
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Light on if either He press 


aoe aT Che press 


@HELIUM MON - PRESS 1 
& PRESS 2 


Either He press< 2775 psia? 


Light may also have been trig- 
gered as a result of APS press- 
urization. MSFN can distinguish 
these causes. 


7 | Close He regs. oO If unpressurized, select 


@ASC He REG! & 2 - good tank 
SO’ 


GLOSE; th - bp 
@ASC He SEL - TANK } or 
TANK 2 (good tank) 


[10] Ck fuel & oxid press. 
He LEAK BETWEEN REG 


@PRPLNT TEMP/PRESS MON - ASC SOV'S & CHECK VLVS 


re coer, NO T2] Temp INST FAILURE OR 
vel (axid) press abnormal? COLD SOAK 


YES 


yd 4 Ascent fuel or oxid temp YES 5] 
@PRPLNT TEMP PRESS MON abnormal? HEAT SOAK OR COLD SOAK 
~ DES] & DES2 
a 


Press remain same? 
YES 


Papell Near 
Su psa ee FAILURE 

< 70 psia (ord 50°F IND He/PRPLNT LEAK 
FueVoxid &P >10 psia 


(1) @ MSFN can distinguish between 
the failures 
PRESS INST FAILURE OR 


He LEAK DOWNSTREAM 
OF CHECK VLY. 


(2) Helium supply wilt deplete if both 
squibs were fired. 


YeS 2] 
HELIUM MON - PRESS | He LEAK UPSTREAM 
“TE PRESS 2 ; OF REG SOV 


Either press abnormally low? 


® Verify with MSFN before selecting 
regs. 
He LEAK BETWEEN REG 
SOV'S & CHECK VLVS 


PROCEDURE 
ASCENT PROPULSION SECTION 
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sar rete [ens 


(1) 1) MSFN can determine which condi 
3 PRESS INST FAILURE OR 
HEAT SOAK 


—— = 


tion exists. 


He press abnormal or 
decr 


> 3300 psia 
< 2900 psia 


Terminate APS/RCS inter- 
connect. 


After APS burn completed, 
close regs & ck for leak 


@ASC He REG 1 &2- 


YELLOW 


Light on when burn time 
<8 sec. 


@SYS A & B MAIN SOV - 
QPEN; tb - gray 

@SYSA& BASC FEED 1& 
2- CLOSE 

@SYS A& BASC FUEL & 
OXID tb - bp 


C/W indication of when to close 
ASC FEED valves lest. 


Fuel or oxid press decr? 


Yes 


ites sd 


@ASC He REG | & 2 - CLOSE: tb - bp 
@PRPLNT TEMP/PRISS MON - ASC 


ASC He REGS FAILED OPEN. 


(DOUBLE FAILURE) When fuel & oxid press <220 psia: 


@ASC He REG 1 & 2 - OPEN; tb - 


YELLOW Fiat & ond press >20 psa? ] E onid press 5200 psia? gray individually to isolate failed 
Light on if He manf press leg 
>220 psia 


@ASC He REG 1 & 2 - QPEN; th - gray 


Open ASC regs. 


ASC He REG 1 (2) 


tb- bp He REG SOV UNLATCHED 


MSFN can distinguish between 
these two failures. 


TB/INST FAILURE OR He REG SOV 
FAILED CLOSED 


svar racine [ens 


ASCENT PROPULSION SECTION 
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5.2.7 REACTION CONTROL SUBSYSTEM 
§.2.7.1 General 


@ The integrity of the RCS is verified before entering the off-nominal 
condition indicated in the "symptom" column of each RCS malfunction 
procedure. 


5.2.7.2 Assumptions 
5.2.7.2.1 RCS Caution Light 


@ An RCS propellant leak can cause the RCS caut lt to go on, but this 
will only happen if a leak occurs when the propellant quantity is very 
low or if the propellant tanks rupture. (The probability of the pro- 
pellant tanks rupturing is very renote.) 


5.2.7.2.2 RCS TCA Warning Light 


@ A translation maneuver must be completed before any action is taken 
Fegarding the RCS TCA wam lt, except if two or more red tb's appear 
for the same RCS system (A or B). Appearance of the red tb's would 
indicate that the main SOV's or ascent feed vivs unlatched or failed 
closed. 

@ Crossfeed vivs are not open. 

@ Ascent feed vivs are not open, except during +X-trans lation. 


5.2.7.2.3 Talkback Anomaly 


@ The status of all th's is checked and verified before entering the tb 
anomaly malfunction procedure. 


5.2.7.2.4 PQMD Off Nominal 


@ Temp compensation of the PQMD pressure xducer has considerable time lag. 
During periods of high propellant use, the PQMD may indicate 5% to 10% 
low for several minutes. 

@ The PQMD malfunction procedure is primarily for detection of leaks and 
xducer failures. It is not applicable to off-noninal performance of 
the thrusters or digital autopilot. 


5.2.7.2.5 Off-Nominal RCS Propellant or Helium Indication 


e <A helium reg failure is not considered in this malfunction procedure 
because the RCS: A & B PRESS ind are not sensitive enough to reflect 
Tegulated helium pressure changes less than 20 psia. However, the RCS 
A & B REG warn lt alerts the crew to high and low regulated helium 
pressure. 


Table 5-7. RCS Procedure Entry Sheet 


RCS caut le 
He press low or decr 


PQMD abnormal 

RCS press or temp abnormal 

RCS A (B) REG warn lt 

RCS TCA warn lt 

TB abnormal (QUAD) 

TB abnormal (MAIN SOV, CRSFD, ASC FEED) 
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' 
! The direct and ACA hardover 
1 (1) | ) O modes should not be used while 
I +] Ckte press. | trouble - shooting with this pro- 
@TEMP/PRESS MON - He cedure. 
a 1 Fither He press <1700? a 
Light on if He tank press YES Shut down failed sys when 
<1700 psi (sys A or 8) i bed press reaches 100 
la I - 


He press low or decr C2) tight is reset when TEMP/PRESS 


MON is cycled to He. 


Failed sys: MAIN SOV- 
3] NO ga YES 5] be 
a 4 CLOSE; th-bp 
RS Hep <a ofA Eh am 
YES NO 


| 

| 

If systems are decreasing 
at abnormal rate, refer to \ 7 | 

! 

l 

I 

{ 


Abnormal Vehicle Dynam- 
ies procedure. o_ TRANSDUCER 


Affected sys: 
@cb RCS SYS: QUAD 1, 2, 


3, & 4 TCA - open 
e@RCS: SYS Rig 1, 2,3, 


Affested sys: 
@MAIN SOV - OPEN; th - gray 


If helium pressure <1400 psia, 
leak is helium. If >1400 psia, 
source of leak cannot be identi- 


1b @cb RCS SYS: QUAD 1, 2, 


NO | &4- DISABLE th - bp 3 & ATCA - close fied until system stabilizes. 
Fi hater 11) 4 POMD with He press F BMY. OMAN SOV - CLOSE, tb — bp He/PRPLNT LEAK ABOVE eRCS: SVS GUAD 1, 2, 3 eee 
uel eee 


@TEMP/PRESS MON - He NO 
If systems are decreasing @Ck affected sys ‘O) Translation capability fost in fol- 
at abnormal rate, refer to [ia] lowing axes for loss of RCS sys- 
Abnormal Vehicle Oynam- | He press norm? | 


tem Aor B. 


ies procedure. YES @TEMP/PRESS MON - FUEL PRPLNT LEAK BELOW Shut down failed sys when System A {System B 
(5) MANF & OXID MANE MAIN SOV fuel a a manf press Lost 
reaches psia. _ ra 
15 Proint manf press decr? HH PGNS loses + Z, 7 Z\+ a ; Zz 
@Failed sys MAIN SOV- = 
POMO FAILED IN AFFECTED NO CLOSE, tb ~ bp B)AGS loses +2Z,—Z/+2,—Z 


SYS (4) —Y +Y 


@CRSFOD - OPEN; tb - gray zx 


Following conditions apply to above: 

1) PGNS will not command eng- 
ine to fire. 

(2) Translation totally lost. 

(3) RCS thruster will fire, but LM 
will rotate and translate. 

{4) Translation totally lost. 

{5) Transiation Jost unless 

ATT/ TRANSL - 4_JETS; then, 

two- jet transtation will result. 


CRSFO must remain closed 
to avoid loss of prpint from 
good sys. 


ABNORMAL USE OF SYS A 
(B) PRPLNT 


18 | Relieve prpint press 


Affected sys: 

@cb RCS SYS: QUAD 1, 2, 3, 
& 4 TCA - close. 

@RCS: SYS QUAD 1, 2, 3, 
& 4 TCA-ENABLE: tb- 


gray 
Fire thruster in affected 


sys. 
@cb RCS SYS: QUAD 1, 2, 3, 
& 4 TCA - open. 
eRCS: SYS QUAD 1, 2,3 & 
4 TCA - DISABLE; tb - bp 


Affected sys: 
@MAIN SOV-QPEN; th- 


gray 

ech RCS SYS: QUAD 1, 2, 3 
&ATCA- close 

@RCS: SYS QUAD !, 2, 3, 
& 4- ENABLE; th - gray 


Use RCS quantity in unaffected 
system and helium pressure in 
affected system to estimate af- 
fected system quantity. 


Shut down failed sys when 
fuel or oxid manf press 
reaches 100 psia. 


‘Failed sys MAIN SOV - 
CLOSE; tb - bp 
@CRSFD - OPEN; th - gray 


iT ching 


a Ck RCS qty. 


RCS press or temp ab- 
normal 


Propellant temperature is indicated 
only in PRPLNT position. (Pointer 
drops to 20°F in other positions.) 
Use RCS It for low helium pressure 
and RCS A and B REG Its for high or 
low manifold pressure. 


sensor? RES 
: 6 | 


PRESS OR TEMP INST FAIL- 
URE 


RCS SYS A (B) TEMP OR 
PRESS IND FAILED. 


Yes 
Use iemperature of unaffected 
system to estimate temperature of 
failed sensor. Use PQMD to esti- 
Mate He pressure. Use alternate 
pressure (prpint, fuel or oxid manf) 
to estimate pressure of failed sen- 
sor. 


Do not fire thrusters if RCS 
prpint temp: >100°F 
<40° F 
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CE) Light is innibited if main sov is 
closed. 


Operation of RCS with mant 
press < 100 psia may 
cause TCA faiiure. 

RED 


oe le eens (Z) Tewp/PRess WON - PRELNT and 
sys) if: , 
ie press. monitor regulator pressure. 
>248 psia 
< 165 psia Shut down failed sys when 
- SEI manf press reaches < 100 : 
psi 2) PRUNT position of TEMP/PRESS 


is inoperative. Use fuel and 
G) oFailed sys MAIN SOV. oxidizer manifold pressure to mon- 
FAILURE 


CLOSE: ti-bp itor RCS system pressure. 
=H) em oon 


Procedure is for primary coil fail- 
ures only. Secondary coii failures 


NO are covered in Abnormal Vehicle 


YES 


@ Faiture may affect PGNS only, AGS 
Light on if: 7] onty, or both. H desired, switch to 


ternative guidance system, re- 
One or more thrusters ; go PGNS enable ble tale ad. and see whether 
fail off Th's red in both systems? symptom still exists. 
Collinear thrusters are 


firing simultaneously AGS 
Altemstive procedure— 
a Mfected system: 
K12 (SRC 42) FAILED Oe #DFAILED RESSYS tafe 
CLOSED CLOSED - thbp 


bengal pia to LEC 
may be reset by recycling RCS-sys 
(affected quad) QUAD - ENABLE: 


(s) (5) 
7] oa th-gray 
(2) 


14) yes [LU 


More than one tb red in Abnormal vehicle dynamics JET FAILED ON. @ MSFN can determine failure. TCP 
same sys? or unusual thruster activity? switch failure affects talkback and 
RCS TCA It only. 
nO 


[13] Ck for jet off, 14] isolate failed jet. ‘O) Octal code of failed jet: 


if in PGNS: Affected quad: 1U-100€ | 4U-1E 


@MODE CONT - ATT HOLD @cb RCS SYS A (B). QUAD 1D-200€ | 4D-2E 
[ie] site afeces ss _] ove TCA oer iF-ae | a= 


If in AGS: = 1L-200E | 4R-100€ 
ey 1.2. one cn st. 17s ee : . (B) QUAD . 
es fag FUEL eu ion | (SMODE CONT OSABLE ae 
MANE & OXit f oe f 
If not interconnecting: @RCS: SYS QUAD - DISABLE, 3A-1E 


@Affected sys: 


then ENABLE =~ |_| 3R-40E 
MAIN SOV- OPEN; tb - gray @ACA - cmd failed jet NO CWEA TRANSIENT 
It t RCS TCA It- on? F 
edtected aa SYS A (B) FUEL OR OXID LS = ® CB must be closed before switch- 


FEED 1 or 2-QPEN MAIN SOV OR ASC FEED ing to alternate guidance system 
ti = VLV UNLATCHED FROM (4) 
Manf press incr to nerm? OPEN POSITION ie) 


TCP SW FAILED OPEN OR 
JET FAILED OFF. 


118} Affected sys. (3) (3) 
SYS A (B) FUEL OR OXID —t_a 
MAIN SOV OR ASC FEED eo | 21] inhibit failed jet. 


25 NO7E 
FL V2] NO7 


: Load Ri: 
ASCFEED VV [20] Reconfigure 12578 (if vertical jet) 


pie ~ OPEN; th - gray Bi ons jet) 
Affected sys:: 0 

@ASC FEED 1 or 2 - CLOSE ee octal code of 
@RCS: SYS QUAD 1. 2,3, 4- ailed jet. 


fe] pecetigwre EAABLE by usd 


Mfecled sys: When J7S/RCS interconnecting TE (to disable) 


@MAIN SOV- CLOSE; th—bp Say Reece @vage 

©CRSFD-OPEN: tb gray @CRSFD CLOSE: tb bp erro 

@RCS: SYS QUAD 1. 2, 3, 4- eVHE 
ENABLE; th-gray 
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VLV INADVERTENTLY OPENED OR 
CLOSED OR STICKY 1B 


A) When terminating APS/RCS inter 


connect: 

if SYS A (B) MAIN SOV tb-bp, 
leave CRSFD -OPEN. 

lf SYS A {B) ASC FUEL or ASC 
OXID tb-gray, SYS A_ (B) ASC FEED 
1-CLOSE, SYS A (B) ASC FEED 2 
+ ASG FEED 2. 
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{ 5.2.8 ELECTRICAL POWER SUBSYSTEM 
5.2.8.1 Assumptions 
e@ Troubleshooting will be performed when mission phase and task loading 
permit. Accordingly, certain malfunction procedures will not be per- 
formed until a main engine burn or critical maneuver is completed. 


. @ Malfunction procedures are entered from normal operational modes. Pro- 
cedures for checkout modes are not included. 


e@ Inverter No. 2 is on line. 


e@ No a-c circuit breaker opened before entering these procedures. 


e In the case of loss of bus, recovery procedures for equipment other 
than EPS are not included (except for certain critical ECS recovery 
procedures indicated in symptoms 1 and 2 and for a recovery procedure 
for regaining EL lighting in symptom 4). 

e § <A partial short as referred to in these procedures: (1) Affects either 
CDR or SE bus in such a way as to cause the bus voltage to drop below 
26.5 volts; (2) Does not draw current of sufficient magnitude to actu- 
ate the associated ECA overcurrent relay (150 to 200 amps per ECA). 


Table 5-8. EPS Procedure Entry Sheet 


DC BUS warn lt (UNSTAGED) 5.2-36 
VOLTS - low 5.2-36 
DC BUS warn it (STAGED) 5.2-38 
BATTERY caut 1t (STAGED or UNSTAGED) 5.2-39 
Deleted 5.2-39 
Bat tb abnormal (STAGED or UNSTAGED) 5.2-40 
5 BAT tb abnormal (UNSTAGED) 5.2-40 
5 Bat tb abnormal (UNSTAGED) 5.2-40 
INVERTER caut lt 5.2-41 


A-C voltage high 5.2-41 


Bus functions lost §.2=-42 
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1 UNSTAGED (1) (2) 


YELLOW 


Light on if either 
or both buses 
< 26.5 volts 


and 


Bat overtemperature 


> 14s 


Bat reverse current 
> 10 amp for 4 to 6 sec 


Bat overcurrent > 150 


to 200 amp 


Basic Date 


o CK all bat tb's 


BAT 1, 20r LUNAR BP 


@Power down AGS 
@LMP BAT 1 HIY & 2 or 
LUNAR LMP BAT - OFF/RESET| 
@cb (16) EPS: BAT FEED TIE 
(2 - open 
OC FEEDER FAULT It - on? 
NO 


@POWER/TEMP MON - BAT 
1, 2, LUNAR BAT 


YES 


18} NO 
@LMP LUNAR BAT - ON 


Tb-LMP? 


YES 


o LMP 8US SHORT 


@SUIT FAN - I 
@BAT 5 BACK UP CDR FEED 


~ ON; th - gray 
@cb (11) EPS: INV 1 - close 
@ INVERTER - 1 
@S BD XMTR/RCVR - SEC 
@S BD PWR AMPL - SEC 
@S BD VOICE -ON VOICE BU 
@TLM BIOMED - OFF 


BUS FUNCTIONS LOST 


26 September 1971 
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BAT 3 (4) - BP 


(See sheet 2 
(2) 


SHORT BETWEEN BAT 2 (1) 
AND ECA 


CONTROLLED SHORT 
BETWEEN BAT & ECA 


LMP ASC OR DES STAGE 
FEEDER SHORT 


SHORT BETWEEN ECA & BAT 
1 (2 WITH LOW VOLTAGE 


Tia|__feconfare | 


@cb (16) EPS: BAT FEED TIE 
(2) - close 

@BAT 2 OR LUNAR BAT 
(L HIV) - ON 

@Power up AGS 


ECA CURRENT MONITOR 
FAILED 


am BETWEEN BAT 4 (3) & 


@Power down AGS 

@LMP BAT 2 (1 HI ¥) - OFF/ 
RESET; tb ~ bp 

@LMP BAT 1 HI ¥ (2)- OFF/ 
RESET, then ON; th - gray 

@Power up AGS 


@POWER/TEMP MON - bats 
on tow bus 

@Power down BAT with BAT 
FAULT It 


[ro] Restore bus | 


@ch(16) LTG: FLOOD - open 
ANUN/DOCK/COMPNT - 


open 

@cb (16) S/C: AEA - open 
ATCA - open 

‘@cb (16) COMM: VHF A 
XMTR - open PRIM SBD 
PWR AMPL - open PRIM 
SBD XMTR/RCVR - open 

@cb (16) EPS: INV 2 - open 
CROSS TIE BUS - close 

@Power up AGS 

®cb (16) - close above cbs. 
as required 


Determine if short is on 
ASC or DES feeder 


@cb (16) EPS: ASC ECA CONT 
- close 

@BAT 5 BACK UP CDR FEED 
- ON; tb - gray 

@BAT 6 NORMAL COR FEED 
- ON; th - gray 

@OES BAT - DEADFACE, th - 


OC FEEDER FAULT it - on? 


ASC STAGE FEEDER SHORT 
BETWEEN OFR BUS (BAT 1 
& 2 OR LUNAR BAT LMP 
FEED LOST) 


@DES BATS - CONNECT; tb - 


gray 

@BAT 5 BACK UP COR FEED 
~OFF/RESET; tb - bp 

@BAT 6 NORMAL COR FEED 
~ OFF/RESET, tb - bp 


PROCEOURE 
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@Power down PGNS 

@COR BAT 4 HIV (3) - OFF/ 
RESET: tb - bo 

@ COR BAT 3 (4 HI V)- OFF/ 
RESET, then ON; tb - gray 

@Power up PGNS 


NO Hl DES STAGE FEEDER SHORT 
BETWEEN ECA & DFR (BAT 1 
& 2 OR LUNAR BAT LMP 
FEED LOST) 


() 
[re] Reconfigure | 


@LMP BAT 1 HIV & 2, COR 
BAT 3 & 4 HIV - OFF/RE- 
SET; tb - bp 

cb (16) EPS: BAT FEED TIE 
(2) - close 

@BAT 5 BACK UP COR FEED 
- OFF/RESET; th - bp 

@BAT 5 NORMAL LMP FEED 
- ON; tb - gray 

@cb (16) EPS: CROSS TIE 
BUS - open 


Assumption: 

CROSS TIE is open. if CDR BUS 
voltage is lost for > 20 minutes 
subtimator freeze up occurs. 


@ OC FEEDER FAULT It may or may 
not be on. 


Short is on battery whose talkback 
is not bp. Good battery was dis- 
connected by overcurrent. 


Altow 5 minutes before closing cb 
PGNS:MU OPR (IMU gyro con- 
straint) 


if failure occurs after POI, refer to 
emergency procedure for COR 
(LMP) BUS failure. 


COMM will be fost for time re- 
quired to bring up secondary S- 
band or while troubleshooting. Op- 
tion of remaining on primary 
S-Band, without COMM, until LMP 
BUS status is ascertained may be 
exercised. 


Remove 2.5 ampere-hours from 
each ascent battery before dead- 
facing. 


(8) BAT 2 can not be paced ON. 


@) BAT 5 power is available through 
normal feed when deadfaced. 


(10) Bar 6 Git COR FEEDER shorted) or 
BAT 5 (if LMP FEEDER shorted) 
Power is available only through 
back-up feed and should be so 
used before abort stage to pre- 
clude placing BAT 6 (5} on shorted 
feeder. 


300i 10-9028.1 


oe 


LM2025 


SYMPTOM 


asic Date 


[7] (See sheet 1) 


() 


@SUIT FAN - 2, INV-2 
@Power down PGNS 
@CDR BAT 4, HIV & 3 o 


LUNAR CDR BAT - OFF/ 
RESET, th +s bp 

@cb (11) EPS: BAT FEED TIE 
Q- open 


DC FEEDER FAULT it - on? 


NO 


28) 


LUNAR BAT CDR FEED on 
prior to malfunction ? 


a MON - BAT 3 
(4) 


Voltage normal? 


NO 


31] 
SHORT BETWEEN ECA & BAT 


3 (4) WITH LOW VOLTAGE 


34] Reconfigure 


@cb (11) EPS: BAT FEED Tié 
(2}- close 
@BAT 4 HI V (3)- ON; th- 


gray 
@SUIT FAN - 1 
Power up PGNS 
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ves B24 


COR ASC OR DES FEEDER 
SHORT 


ves [21] No 
COR LUNAR BAT-ON 


YES 


32 CDR BUS SHORT 


[is] —Reconnve 


@PRI EVAP FLOW #1 viv- 


CLOSE 

@BAT 6 BACK UP LMP FEED 
- ON. th - gray 

@ch (16) EPS: ASC ECA CONT 


~ close 
@GLYCOL - INST {SEC} 
@WATER TANK SELECT viv - 
SEC 


@cb ECS GLYCOL PUMP SEC 


~ Close 
@SEC EVAP FLOW viv - OPEN 
a. Immediately: 
cb ECS:LCG PUMP - 


n 
@LTG:. OVERRIDE INTE- 
GRAL - ON 
ie BUS A- TAPE 
DR - open 
e@cb/AC BUS B: NUM 
LTG - open (except 
during ene burn or 
mdz & docking 
@ch (11 & 16) LT6: 
ANUN /DOCK/COMPNT 


open, 
b. For subsequent master 
alarms: 
@cb (16) LTG: ANUN/ 
DOCK /COMPNT-close 
¢. Within 2 hours: 
@cb/AC BUS A: GASTA 
~ open 


BUS FUNCTIONS LOST 


@cb (11) LTG: 
~ open 
ANUN /DOCK/COMPNT 
~ open 
@cb (11) ECS: 
GLYCOL PUMP } - open 
GLYCOL PUMP 2 - open 


@ch (11) COMM: 
SEC S BD XMTR/RCVR - 


SEC's BD PWR AMPL - 


(11) THF'B XMTR - open 


‘@cb (11) PGNS: 
LOG 


C11) Ba 3 can not be placed ON, 


24] 
ECA CURRENT MONITOR 
FAILED 


One 
@Power up PGNS 

@cb (11)- close above cb's 
as required 


FE) 
Determine if short is on 
ASC or DES feeder 


@cb (16) EPS: ASC ECA CONT 
- close 

@BAT 6 BACK UP LMP FEED- 
ON; th - gray 

@BAT S NORMAL LMP FEED 
~ ON; th ~ gray 

@DES BAT - DEADFACE 
th - by 


DC FEEDER FAULT It - on? 


NO 


(12) Prmary GLYC01 L00P is tos. 


3 


DES STAGE FEEDER SHORT 
BETWEEN ECA & DFR (BATS 
3, 4 & LUNAR BAT COR FEED 
LOST) 


(a) BAT 6 power is available through 
normal feed when deadfaced. 


@DES BAT- CONNECT; tb- 


gray 
@BAT 6 BACK UP LMP FEED 
= OFF/RESET; tb - bp 
@BAT 5 NORMAL LMP FEED 


~ OFF/RESET; tb - bp 
NO 
@ 
[| Reconfigure — J 


@LMP BAT) HIV & 2. COR 
BAT 3 & 4 HIV - OFF/RE- 
SET; tb ~ bp 

@cb (11) EPS: BAT FEED TIE 
(2)- close 

@BAT 6 BACK UP LMP FEED 
~ OFF/RESET; th - bp 

@BAT 6 NORMAL COR FEED 


A-300LM 10-9028-2 


ELECTRICAL POWER SUBSYSTEM 


Change Date 


LM2022A, LM2025 


UNSTAGED (1) 


RED 
Light on if either 
or both buses 
< 26.5 volts 
{Battery light not 
on) 


[arte] 
a NO 


@POWER/TEMP MON - COR 
BUS, then LMP BUS 


LMA790-3-LM 


APOLLO OPERATIONS HANDBOOK 


PROCEDURE 


(2) 


CWEA FAILURE 


—— 


COR BUS 


tow 
13] cK BaTs384 ves 
ee eee 


Bat volts < 20 vic? 


NO 


5 | Verify configuration NO 


LUNAR BAT COR FEED on 
prior to malfunction 


19 | CK LUNAR BAT amps 


@POWER/TEMP MON - 
LUNAR BAT 


@SUIT FAN - 2, INV -2 
@Power down PGNS 
@COR LUNAR BAT - 

OFF /RESET; th - bo 
@COR BAT 4 HI V- ON: tb - 


Pal tomn rae wy Fr 


@POWER/TEMP MON - 
LUNAR BAT 


Voltage normal? 


| 22} LUNAR BAT CDR— on 


th- CDR? 


LUNAR BAT CDR ECA FAILED 


Basic Date 26 September 1971 


Tia] __Reeonigve | 


(8 ] CK BAT 3&4 amps 


@POWER/TEMP MON - BAT [YES 
3, then 4 


| 7| Power down CDR BUS 

‘@SUIT FAN - 2, INV-2 

Power down PGNS 

CDR BAT 4 HIV & 3 of 
CDR LUNAR BAT - OFF/ 
RE-SET; th - bp 

ecb (11) EPS: BAT FEED TIE 
(2) — open 


OC FEEDER FAULT iT — on? 
YES 


OC FEEDER FAULT It - on? 


NO YES 
iH DFR OPEN in COR ASC OR DES FEEDER 
SHORT 


fe] Festina oe 


ecb (11) 
UTIL - open 
ANUN/DOCK/COMPNT 


eco tT ECS. 


GLYCOL PUMP 1 - open 

GLYCOL PUMP 2 - open 
ecb (11) COMM: 

SEC S BD XMTR/RCVR - 


open 
SEC $ BO PWR AMPL - 


open 
VHF B XMTR - open 
‘ecb (11) PENS: ~~ 
LOG RDR - open 
RNOZ ROR - open 
LGC/DSKY - open 
IMU OPR - open 
@ch (11) EPS: INV 1 - open 
@cb (16) EPS: CROSS 
BUS - close 
@Power up PGNS 
ech (11) - close above cb's 
as requir 


@BAT 6 NORMAL COR FEED 
- ON; th - gray 
‘@Power up PGNS 


LUNAR BAT LOST 


‘ech (16) EPS: ASC ECA 
CONT - close 

@BAT 6 BACK UP LMP 
FEED - ON; tb-gray 

@BAT 5 NORMAL LMP 
FEED - ON: tb - bp 

@DES BATS - DEADFACE; 
th - bp 


ASC STAGE FEEDER SHORT 
BETWEEN DFR & BUS (BAT 
3, 4, AND LUNAR BAT COR 
FEED LOST) 


[ai] feewtire 


@DES BATS - CONNECT; 
tb - gray 


ELECTRICAL POWER SUBSYSTEM 
Change Date 


NO 


8 
CDR BUS SHORT 


@ 
[i] Reconfave 


@PRIEVAP 341 viv- 
CLOSE 
BAT 6 BACK UP LMP 
FEED - ON: th - gray 
@cb (16) EPS: ASC ECA CONT 
- close 
@GLYCOL - INST (SEC) 
@WATER TANK SELECT 
viv - SEC 
ch ECS: GLYCOL PUMP SEC 
~ close 
@SEC EVAP FLOW viv - 
OPEN 
a. Immediately: 
@cb ECS: LCG PUMP - 


fn 
oT OVERRIDE IN- 
TEGRAL - ON 
@cb/AC BUS A: - TAPE 
RCDR - open 
ecb/AC BUS B: NUM 
LTG - open (except 
during eng burn or 
dz & docking) 
@cb (11 & 16) LTG: 
DOCK/COMPNT - open 
. For subsequent master 
alarms: 
cb (16) LTG: ANUN/ 
DOCK /COMPNT - 
close 
. Within 2 hours: 
@cb/AC BUS A: GASTA 
= open 


BUS 
FUNCTIONS EPs | 


LOSTLSSR=! | 


DES STAGE FEEDER SHORT 
BETWEEN ECA & DFR (BATS 
3, 4, & LUNAR BAT CDR FEED 
LOST) 


® 
fa] tecrfawe 


@LMP BAT 1 HIV & 2 COR 
BAT 3 & 4 HIV - OFF/RE- 
SET; tb - bp 

ecb (11) EPS: BAT FEED 
TIE (2) - close 

@BAT 6 NORMAL CDR FEED 
- ON; th - gray 

@BAT 6 BACK UP LMP FEED 
~ OFF/RESET; th - bp 

@cb (16) EPS: CROSS TIE 
BUS - open 


Assumption: Cross tie circuit is 
open prior to entering this proce- 
dure. 


OC BUS It remains on and subse- 
quent low bus voltage C/W moni- 
toring is lost. 


@ {f failure occurs after POI refer to 
emergency procedure for CDR BUS 
failure. 


@ PRIMARY GLYCOL loop is tost. 


BUS will lose power when LUNAR 
BAT OFF. 


OE FEEDER FAULT It may or may 
not be on. 


COR BUS OK. BATS 3, 4, and 
LUNAR BAT CDR FEEO lost. LUNAR 
BAT LMP FEED still available. 


Allow 5 minutes from time of PGNS 
power down before closing cb 
PGNS: IMU OPR (IMU GYRO con- 
straint). 


Remove 2.5 ampere-hours from 
each ascent battery before dead- 
facing. 


BAT 6 power is available through 
normal feed only after deadfacing. 


LUNAR BAT COR FEEO lost. LUNAR 
BAT LMP FEED still available. 


BAT 6 power is available only 
through back-up feed and should 
be so used before abort stage to 
preclude automatically placing BAT 
on the shorted feeder. 


0. C. RELAY failure prevents BAT 3 
from being placed on. 


LUNAR BAT is lost. 


To power both buses with descent 
batteries only, remove nonessen- 
tial equipment until total load 
50 amps. 


A-00LM10-9029-1 


1} (From sheet 1) 


YES 
Da a 2 ECI £2 FAILED OPEN 


NO 


LUNAR BAT LMP FEED on 
prior to matfunction ? 


[36] Ch BAT &2 amps | 


@POWER/TEMP MON-BAT I, 
then 2 


Amps high? 


YES 


43 
DC FEEDER FAULT It - on? 


YES 


ee) OFR OPENED 


' 

! 

H 

l 

I 

J 

! 

I 

! 

1 

t 

I 

I 

l 

1 

1 

1 

I 

I 

I 

1 

! 

! 

I 

! 

I 

! 

! 

! 

1 

| - on? 
i 

1 

! @ 
i 

i 

{ 133) 
! @ 
J PLL Power down LMP bus _] 
I @Power down AGS 
i] @LMP BAT I HIV & BAT 2- 
| OFF /RESET, th - bp 
I 
i 
t 
J 
I 
I 
I 
! 
t 
! 
t 
1 
| 
! 
j 
! 
I 
! 
I 
1 
i 
i 
1 
! 
! 
I 
I 
! 
! 
1 
I 
J 
' 
{ 
I 
I 
| 
t 
1 
' 
1] 


ech (16) EPS: BAT FEED TIE 
(2)- open 


OC FEEDER FAULT ft - on? 
YES 


52] 


LMP ASC OR DES STAGE 
FEEDER SHORT 


[sa] Restore bus] 


ecb (16) LTG: 
FLOOD - open ANUN/DOCK 
COMPNT - open 
@ch (16) S/C: 
AEA - open ATCA - open 
cb (16) COMM: 
VHF A XMTR - open PRIM 
S- BD PWR AMPL - open 
PRIM S - BO XMTR/RCVR - 


open 

@cb (16) EPS: INV 2 - open 
CROSS TIE BUS - close 

‘@Power up AGS 

@cb {16)- close above ch’s 
as required 


SYMPTOM 


usic Date 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


ves [S]_CxUAAR BAT on 


@POWER/TEMP MON - 


LMP BUS VOLTAGE SIG 
CONDR FAILED 


@Power down AGS 

@BAT 5 NORMAL LMP FEED 
- ON; th - gray 

@Power up AGS 


Determine if ASC or DES 
feeder short 


@ch (16) EPS: ASC ECA CONT 


- close 

‘@BAT 5 BACK UP CDR FEED 
- ON; th - gray 

@BAT 6 NORMAL COR FEED 
- ON; tb - gray 

@DES BATS - DEAD FACE: 
tb - bp 


OC FEEDER FAULT It - on? 
57] 
ASC STAGE FEEDER SHORT 
BETWEEN DFR & BUS (BAT 1. 


2 & LUNAR BAT LMP FEED 
LOST) 


YES 


@ BAT 5 NORMAL LMP FEED 


Power down AGS 

@LMP LUNAR BAT - OFF/ 
RESET; tb - bp 

@LMP BAT } HIV - ON; 

th - gray 


Bus voltage normai? 


NO 


C) DFR OPENED 


DES STAGE FEEDER SHORT 
BETWEEN ECA & DFR (BAT 1, 
2 & LUNAR BAT LMP FEED 
LOST) 


(15) 
fa] _Recotee | 


@DES BATS - CONNECT; th - 
gray 


ELECTRICAL POWER SUBSYSTEM 


Change Date 


‘@LMP LUNAR BAT - OFF/ 
RESET; th - bp 

@LMP BAT 1 HIV & 

BAT 2 ~ ON; th - gray 


LUMAR BAT LIP FEED lost LUNAR 
BAT COR FEED still available. 


ai LUNAR BAT ECA FAIL- 


0. C. RELAY failure prevents BAT 2 
from being placed on. 


[is] teoviewe 


@LMP BAT 2- ON; th - gray 
‘@Power up AGS 


(it) LMP BUS OK. BAT 1, 2, and LUNAR 
BAT LMP FEED lest. LUNAR BAT 
COR FEED still available. 


(19) comm will be lost for time re- 
quired to bring up SEC S-80 or 
while trouble shooting. Option of 
Temaining on PRI S-BD without 
COMM until LMP BUS status is 


[Si] Reconiere _] 


@SUIT FAN - 1 
@BAT § BACK UP CDR FEED 


~ ON; th - gray ascertained may be exercised. 
ecb ee INV 1 - close 
@ INVERTER - 1 if failure occurs after POI, refer to 
@S - BD XMTR/RCVR - SEC emergency procedure for LMP BUS 


- BO PWR AMP - SEC 
~ BD VOICE - DN VOICE 


BU 
‘@TLM BIOMED - OFF 


failure. 


@LMP BAT] HIV & 2, CDR 

BAT3& 4 HIV - OFF/ 

RESET; th- bp 

ch (16) EPS: BAT FEED TIE 
{2)- close 

@BAT 5 BACK UP CDR FEED 
~ OFF /RESET: th/bp 

@BAT 5 NORMAL LMP FEED 
~ ON; tb - grav 

@cb (16) EPS: CROSS TIE BUS 

open 


@) BAT 5S power is available only 
through back-up feed and should 
be so used before sbort stage to 
preciude automaticaly placing BAT 

5 on the shorted feeder. 


4-300-L410-9029-2 


PROCEDURE | ema 


As Page ee 


LM2023 


2 STAGED 


DISCONNECT 


(3) 5 (6) 


BOTH (Good bus) - 
tb - bp 


(1X9) 


BAT OVERTEMP OR 
REVERSE CURRENT 


OPEN 
a. Immediately: 
@cb ECS: LCG PUMP - 


LG - open (except 
during or burn or 


b. For subsequent master 
alarms: 
@cb (16) LTG: ANUN/ 
DOCK/COMPNT - 
= close 
¢. Within 2 hours: 
@cb/AC BUS A: GASTA 


SUIT_FAN- 


Tes] us 


~ open 
SUIT FAN: 


ee ee ee ee ee ee ee ee ee ee Oe ee a a ee a a a eer nn eee eee re eoenneres se 


FEED tb - gray? 


@BAT 5 (6) NORMAL LMP 
(CDR) FEED - OFF/RESET, 


then ON 
a @BAT 5 (6) BACK UP COR 
{LMP} FEED-ON; thgray 


ie 


BAT 5 (6) INADVERTENT 


eT cg nase 6 t's, LeomplZL_ Ch bus srt 8 
> cb EPS: ASC ECA CONT 


Close 
@(Bad bat} - OFF/RESET; 


ech EPS: BAT FEED Tie {YES o FEEDER SHORT 
(2) (bad bus} - open 


DC FEEDER FAULT It - on? {MP 
Na fai] Fecontigne | 


© BAT 5(6) NORMAL LMP | NO 
(COR) FEED ON ECA FAILED 


n 
@CTE OVERRIDE N- 
TEGRAL -ON 
meni Sh AE ‘BAT 5 BACK UP COR 
och/AC BUS B: NUM FEED - ON; th ~ gray 


@BAT 5 NORMAL LMP FEED 
- OFF/RESET; tb - bp 
cb (11) EPS: INV 1 - close 


mdz & docking) Sine 
ies UG: @LMP AUDIO CONT - BU 
pa @S BAND XMTR/RCVR - SEC 


@S BAND PWR AMPL - SEC 
@S BAND VOICE - DN VOICE 


By 
@TLM BIOMED - OFF 


LMA790-3-LM 


no [Lora vatages | 


@POWER/TEMP MON - COR 
BUS, then LMP_ BUS 


@cb EPS: ASC ECA CONT 
{Good bus) - close 

@POWER/TEMP MON - 

bat on low bus 


V7] Ckbatth’s | 
ech EPS: ASC ECA CONT] [8] Ckbatvoitage. | 
(Good bus) - 
@BAT (5 & 6) N L Voltage normal? 


Ck for norm feed open or 
ECA failed. 


GX) 


@Power down AGS. 
@BAT 5 BACK UP COR 
FEED - ON; tb - gray 
ecb (16) LIG: 
FLOOD - open 
ANUN/DOCK/COMPNT 


AEA - open 


yo ATCA - open 
BAT 6 cb (16) COMM: 
ud VHF A XMTR - open 
PRIM S BD PWR AMPL 

24] Reconfigure | ~ open 
‘@PRI EVAP FLOW 321 viv - 25) PRIM S BD XMTR/RCVR 
BAT 6 BACK UP LMP FEED BUS SHORT cb (16) EPS: 

~ON, th - gray INV 2- open 
‘cb (16) EPS: ASC ECA CROSS TIE BUS - close 

CONT - close LMP @Power up AGS. 
@GLYCOL - INST (SEC) @cb (16} - close as required 
@wATER TAM SE ct 

viv ~ SEC 
@cb ECS: GLYCOL ; 

PUMP SEC - close @ch EPS: ASC ECA CONT 
@SEC EVAP FLOW viv - (Good bus) - clase 


@POWER/TEMP MON- BAT 5, 
6 to determine failed bat 


@) 
Fa] tectigve 


@Power down PGNS. 
@BAT 6 NORMAL COR FEED 
~ OFF/RESET; tb - bp 
cb (71) - Open ail cb’s in 
rows 3, 4, & 5, except: 
ch EPS: 
BAT FEED TIE (2) 
CROSS TIE BAL LOADS 


CROSS TIE BUS 
@BAT 5 BACK UP COR FEED 


~ ON; th - gray 

@cb (16) EPS: CROSS TIE 
BUS - close 

Power up PGNS. 

@cb (11) - close as required 


m 
FUNCTIONS 
LSse-1] Lost 


PROCEDURE [es 


ELECTRICAL POWER SUBSYSTEM 


Basic Date 26 September 1971 


Change Date 


NO 
YES 


APOLLO OPERATIONS HANDBOOK 


CWEA FAILED. 


BUS VOLTAGE SIG CONDR 
FAILED. 


3] 
SHORT BETWEEN BAT & ECA 


BAT 5 (6) NORMAL 
FEED FAILED 


Tis] Reconfigure] 


Power down AGS (PGNS) 

@BAT 6 (5) NORMAL CDR 
(LMP) FEED - OFF/RESET, 
th-bp 

@BAT 6 (5) BACK UP LMP 
(CDR) FEED-ON; tb-gray 

@Power up AGS (PGNS) 


Oo. 
SLs] Reconfigure. | 


Power down PGNS. 
@BAT 6 BACK UP LMP FEED 
~QN; tb - gray 
@cb (11) LTG: 
UTIL - open 


ANUN/ 


- open 
ecb (1 ECs: 
GLYCOL PUMP 1 - open 
GLYCOL PUMP 2 - open 
ecb (11) COMM: 
SEC $ BD XMTR/RCVR 


~ open 
SEC S BD PWR AMPL - 


open 
VAF'B XMTR - open 
ecb wy eats: 
ul - open 
RNDZ ROR en 
LGC/DSKY - open 
IMU OPR - oben 
ech (11) EPS: INV I - open 
@cb (16) EPS: CROSS 
BUS - close 
@Power up PGNS. 
@cb (11) - close as required 


K/COMPNT 


2] Respective bat lost. 


OFF/RESET; th - bp 
@cb (16) - Open ail cb’s in 
rows 2, 3, & 4, except: 
cb EPS: BAT FEED TIE (2) 
@BAT 6 BACK UP LMP FEED 


ON; th - gray 

ch (16) EPS: CROSS TIE 
BUS - close 

@Power up AGS. 

‘@ch (16) - close as required 


‘O) lf CDR bus voltage is lost for >20 
minutes,  sublimator freeze-up 
occurs. 


BATTERY It may not go on instan- 
taneously with OC BUS It. 


@) 'f COR bus failure, SUIT FAN-2. 


‘O) DC BUS it remains on and subse- 
quent iow bus voltage C/W mon- 
itoring capability is tost. 


\f failure occurs after PDI or dur- 
ing ascent mission phase, refer 
to emergency procedure for COR 
(LMP} bus failure. 


Communications will be lost for 
time required to bring up second- 
ary S-band or while troubleshoot- 
ing. Option of remaining on primary 
S-band, without communications. 
until LMP bus status is ascertained 
may be exercised. 


Atlow 5 minutes for gyros to stop, 
before closing cb PGNS IMU OPR. 


(8) 0¢ FEEDER FAULT light may or 
may not be on. 


‘O) Reverse current only if buses are 
tied. 


Page 5-2-38 


LMA790-3-LM 
RC98, LM2021 APOLLO OPERATIONS HANDBOOK 


3 STAGED OR’ Sas 
UNSTAGED ® Bat C/W manitringcapaity i 
UY Ck Bat FAULT] 
@PWR/TEMP MON - (2) subsequent battery matunction 
eT en 
YES 


Is vehicle staged? 


Light on if: 
Bat overtemperature 
> 145° 


Bat reverse current 
> 10 amp for 4 to 6 sec 


1 
I 
! 
I 
1 
{ 
i 
| = 
Bat green > 150 oO 7] 1¢ Faited Bat is an 
ASC BAT 
I se If staging required: 
©C8 (lL & 16 EPS: Des 
\ Faulty bat - OFF /RESET; ©CB (16) EPS: CROSS TIE 
J tb-bp 
| [ema ae 
e 
i FEED on 
} [eet eset 
Faulty bat - ON 
: 
H NO 
| (5) Functions lost: 
I 0 B 1. If failure associated with 
TRANSIENT 
1 ECA FAILED ECA PROBLEM 
! 
1 taal feed ny ; 
warning light may remain 
ON and other battery maitune- 
tions will be inhibited. 
| 
4 sthces ® oeietea 


svar roctone [ns 


ELECTRICAL POWER SUBSYSTEM 


Basic Date 26 September 1971 Change Date 


LMA790-3-LM 
Mahe SE eS APOLLO OPERATIONS HANDBOOK 


RC97, LM2017 


Sa. STAGED OR; 
UNSTAGED 


[2] Kempt et 


Faulty bat - OFF /RESET, 
then ON 


ECA FAILURE 


ECA RELAY CONTACT 
OR TB FAILURE 


ECA FAILED 


5b. UNSTAGED 


| 8 | To put DES bats on tine 


© BAT 6 NORMAL CDR FEED- 
ON th—gray 
@cb (16) EPS; DES 


! 
! 
I 
{ 
! 
I 
j 
! 
! 
J 
! 
! 
| 
1 
! 
! 


5 DES BAT - tb - bp 
DES BATS - th - bp 
and ASC BAT - 

th (5) - gray 


DID FAILURE OCCUR WHEN 
BAT 5 or 6 TURNED ON? 


RELAY K1 CONTACT 
FAILED CLOSED 


Failure occured 


ECA cont - close 


when ascent battery | 10} To put DES bats on fine @DES BATS - CONNECT 
was tumed on, 
eeAvac CUMCIC © BAT 5 NORMAL LMP FEED eee & UP 
th—gray A 
FAILED CLOSED ose 4 COR BAT 4 OR BAT 4 
oc (11) EPS-ASC ECA (och (16) EPS; ASC 
al ECA CONT - open 


=o 
e@DES BATS - CONNE 
@LMP BAT 1 HIV & LMP 


BAT 2- ON 
@CDR BAT 3 & COR BAT 4 
He 
@cb (11) EPS; ASC ECA 
CONT - open 


5c. UNSTAGED 


5 DES BAT - th- bp 


DES BATS - th - bp LGC AND ACA ABORT 


and 2 ASC BAT STAGE DISCRETE PRESENT? 
-th- gray 


ABORT STAGE 
SWITCH CONTACT 
CONTAMINATED 


NO MSFN COVERAGE 


‘@cb (16) STAB/CONT: 
ABORT STAGE - open 

@LMP BAT 1 Hi ¥ - ON; 

th - gray? 


@cb (11) EPS; DES ECA - 
oP cat LHIV- 
on 


@cb (16) STAB/CONT: 
ABORT STAGE - open 


PCM ABORT 
STAGE DISCRETE ON? ech (16) STAB/CONT: 

ABORT STAGE - close 
ech (11) STAB/CONT: 
ABORT STAGE - open 


‘@ch (11) STAB/CONT: 
ABORT STAGE - open 


| 23 | To restore DES BATS 


cb (1 EPS: DES Eta - @LMP BAT 1 HEV - ON 
jose 
och (16) EPS: DES ECA - 


CHP BAT 1 HIV-O8 
@LMP BAT 2 - ON oF 


RELAY KIO CONTACT 
FAILED OPEN 


@cb (16) EPS: ASC ECA 


Cont - close LUNAR BAT LMP BUS - ON @cb (16) EPS: ASC 
@DES BATS - CONNECT @CDR BAT 3 - ON or ECA CONT - close 
@cb (16) EPS: ASC LUNAR BAT COR BUS - ON @DES BATS - 

ECA CONT - open @CDR BAT 4 HI Y- @ch (16) EPS: 

ECA CONT - open 


@ch (16) EPS: 
ASC ECA CONT - open 


ELECTRICAL POWER SUBSYSTEM 


- 26 
Basic Date 76 September 1971 Change Date 


CA) one bus will be tost if taiture 


occurs when first ascent battery 
is turned on. Possible OC bus 
warning light. 


On the Lunar Surface when the 
ABORT CB’s are open and com- 
puters are off. the failure could 
only be K10 or K20 relay contacts. 


Page 5, 2-40 


INVERTER 


YELLOW 
Light on if: 
Bus A a-c voltage 
<112 volts 
Frequency <398 
cps oF > 402 cps 


A-C voltage high, 


(out of green band) 


SYMPTOM 


Basic Date 


26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


NO 2 | 
@POWER/TEMP MON- 
AC _BUS 


VOLTS- green band? 


EL failed? 


@cb/AC BUS B: BUS TIE 
IN’ 


INV 1-open 
@cb/AC BUS A: BUS TIE 
INV 1-open 


INVERTER tt- off? 


INVERTER NO. 1 FEEDER 
SHORT 


18] Select alt inverter 

@ch/AC BUS B: BUS TIE 
INV 1- close 

© ch/AC BISA. BUS TIE 
INV 1~close 


@cb (11) EPS: INV 1-close 
@ INVERTER -1 


INVERTER it - off? 


@ch (11) EPS: INV 1 -close 
@INVERTER~] 


ech /AC BUS B: BUS TIE 
INV 1 & 2-open 

@cb /AC BUS A: BUS TIE 

INV 2- open 


INVERTER It-off? 


@cb/AC BUS B: BUS TIE 
INV 1 -close 

@cb /AC BUS A: BUS TIE 

INV 1-9pen 


CWEA OR SIG 
COND FAILURE 


Numeric Its brighten? 
Ng j2t] Reconfigure, 


@INVERTER-2 
@cb/AC BUS A: BUS TIE 
INV 1~close 


@cb/AC BUS A&B: BUS 
TIE INY 2-close 


ALC BUS A SHORTED. cb (11) EPS: NV open 


BUS FUNCTIONS 
LOST 


ves [EL Seecat were), [7 


@ch (11) EPS: INV 1- close 
@INVERTER-1 


INVERTER It-off? 


CWEA OR SIG 
COND FAILURE 


[a] Reconfigure. | 
@INVERTER-2. 
@cb (11) EPS: INV 1- open 


INVERTER NO. 2 
VOLTAGE FAILURE 


INVERTER NO. 2 
FREQUENCY FAILURE 


© cb/AC BUS B: BUS TIE 
INV 1-close. 


NO 


A-C BUS B SHORTED. 


ecb /AC BUS B: BUS TIE 
INV 1-open 

@cb/AC BUS A: BUS TIE 
INV 2- cl 


@INVERTER-2 
@cb (11) EPS: INV 1- open 


EPS | 
BUS FUNCTIONS 
LOST 


ELECTRICAL POWER SUBSYSTEM 


Change Date 


Y 
INVERTER It - off? 


INVERTER NO. 2 


FEEDER SHORT 


cb (16) EPS: INV 2- open 


PROCEDURE 


cb (16) EPS: INV 2- open 


CD) Assumption: Inverter Wo. 2 is on. 

If inverter No. 1 is operating, re- 
place ail references to inverter No. 
2 with inverter No. 1. 


2 INVERTER tt remains on, 


(3) Monitor a-c voltage on VOLTS ind. 


LM 998A 


SPECIAL SUBROUTINE 
SSR-1 


AC BUS 8 
AC BUS B: SE WIND HTR 


Limited manua! throttle capability 
INTGL LTG 
COR FDAI 
GASTA 

PGNS att & PGNS ORB RATE 
RNG/RNG RT ALT/ALT RT ind 


Cor BUS 
FLT OISP. ORDEAL 
COAS 
COR FDAI & alt needtes 
GASTA 
PGNS alt & rate needles 
RNG/RNG RT ALT/ALT RT meter 
COR X - PATR 


MISSION TIMER 
THRUST meter 


Basic Date 25 September 1971 


LMA790-3-LM 


APOLLO OPERATIONS HANDBOOK 


COR BUS (cont) 

HTR: URINE LINE heaters 
RNOZ ROR STBY heaters 
RNDZ ROR OPR heaters 
LOG ROR heater 
DOCK window heater 
AOT heater 


INST: SHG CONOR 1 
Propellant tb's 
Some ind 
Some CWEA its come on 


STAB/CONT: ABORT STAGE (R, except no auto eng arm) 
ATCA PGNS 
LGC controtof RCS 
ability to switch from AGS to PGNS 
AELD () 


ENG CONT 
OPS on capability except override ENG 
STOP for DPS & APS AGS GMBL Trim 
ATT DIR CONT 
Secondary Coils AGS Putse mode 
ENG START OVRO 
Manuat start (DPS & APS) 
OECA PWR 
Auto & Manual DPS “on” & “otf” 
(Override only available} OPS 
throttle (100%) 


LTG: ANUN/DOCK/COMPNT 
Lighting 

PGNS: IMU OPR 
IMU STBY 
LGC/DSKY 
RNOZ ROR 


LDG ROR 
SIG STR DISP 


COMM: CDR AUDIO center 
VHF A RCVR 
VHF 8 XMTR 
SEC S$ BD PWR AMPL 
SEC $ BD XMTR/RCVR 
UP DATA LINK 


ECS: GLYCOL PUMP ALTO TRNFR 
GLYCOL PUMP 1 
GLYCOL PUMP 2 
CABIN FAN 
SUIT FAN t 


HTR RCS SYS A/B Lt: QUAD 1 heater 
QUAD 2 heater 
QUAD 3 heater 
QUAD 4 heater 


EPS: DES ECA CONT (R) 


LMP BUS 
FLT DISP: EVENT TIMER/SE FOAL & 


Last position 
TEMP/PRESS ISP FLAG 
POQGS DISP 

RCS gty 


MAIN SOV 
Last position 


ELECTRICAL POWER SUBSYSTEM 
Change Date 


PROPUL: DISP/ENG OVRD LOGIC 
MPS ind inoperative 
PaGs 


FUEL/ OXID ty 
ASC He REG 
Last position 
INST: SIG CONOR 2 
EPS tb’s 
Some ind 
Some CWEA Its come on 
PCM/TE 
TM XMT 
Timing signals 
SIG SENSOR 
CWEA 
STAB/CONT: DES ENG OVRD 
Override function 
ATCA (AGS) 
AGS stab cont ability to switch from 
PGNS to AGS 
ABORT STAGE 
ASC ENG “ON” & arming 
ATCA 
RR SLEW & AUTO TRACK Modes 
AGS stab Cont 
FDAI Rate needles 
Auto ASC ENG “on" 
DPS GmbI locked 
Throttle goes to 100% 
AELD (R) 
Auto APS commands 
ASA 


AGS 

ENG ARM 
Auto engine on/otf 
{OPS & APS) 

AEA 


AGS 
ED: LOGIC PWR B 
Descent Engine override function 


LTG: MASTER ALARM 
ANUN/DOCK/COMPAT (R) 
TRACK light 
FLOOD lighting 

COMM: DISP 

S-bd ant 
SE AUDIO 
VHF A XMTR 
VHF B RCVR 
PRIM S BD PWR AMPL 
PRIM S BD XMTR/RCVR 
$80 ANT 

Auto/man ant siew 
PMP 


VHF rev 
S-bd xmtr/rev 
Vv 


ECS: SUIT FLOW CONT 
Tom-suit protection 
DISP 
GLYCOL PUMP SEC 
CABIN FAN CONT 
CABIN REPRESS 
Auto repress 
SUIT FAN 2 
SUIT FAN AP 
DIVERT VLV 
Auto close 
C02 SENSOR 


EPS: DES ECA CONT (R) 
DES ECA (R} 
ASC ECA CONT (R) 


CAMR: SEQ 

HTR RCS SYS A/B 2: S-BD ANT heater 
OISP 
QUAD 4 heater 
QUAD 3 heater 
QUAD 2 heater 
QUAD 1 heater 
MESA heaters 
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COMMUNICATIONS SUBSYSTEM 
ol Assumptions 

e Troubleshooting procedures such as checking ew's, cb's, redundant 
PTT pb's, redundant mode (VOX, PTT) alternative antennas, etc. are 
performed before entering malfunction procedures. 

e These malfunction procedures do not assume a particular Communications 
Subsystem sw configuration other than that required to operate the 
equipment before entry into the procedures. 

@ Malfunction procedures are entered from normal operational modes. 
(Procedures are not included for checkout modes.) 


Table 5-9. CS Procedure Entry Sheet 


Loss of ICS 

One crewman has abnormal (unselected) hot mike 
Loss of VHF voice comm with CSM 

Loss of S-band voice comm 

S BD RCVR caut lt 

Cannot acquire phaselock 

MSFN reports loss of PCM. S-band voice OK 


Loss of voice comm with EVA (one man EVA) 


CSM informs LM of VHF ranging loss 


Page 5.2-43 


oO 
@Use PTT button 


Crewman who cannot trans- 
mit: 
@ AUDIO: CONT - BU 


Peso 
NO 


@AUDIO: MODE-PIT 
‘Talk without keying. 


Hear yourself? 
NO 


5 
VOX CKT FAILURE 


12 | Backup audio center 


@AUDW CONT - BU 
(affected crewman) 


LMA790-3-LM 
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PROCEDURE 


iCS/PTT 


oO HOT MIKE FAILURE 


NO XMIT, 
RCV OK 


@AUDIO CONT- BU 


e@Cycle PTT switches indi- 
vidually. 
@Talk without keying. 


INTERMITTENT PTT SW 


SIG PROCESSOR FAILURE 
IN AFFECTED AUDIO CENTER 


@£stablish S-band voice 
comm with MSFN. 


CSM OR LM VHF XMTR OR 
RCVR FAILURE 


YS [2] vox [3] 4 
| icsox? AUDIO: MODE sw? VOX CKT FAILURE @AUDIO: MODE- ICS/PTT 
NO 


17] Troubleshoot] 


Each crewman individually: 

eCheck comm with MSFN/ 
CSM, using own audio cen- 
ter with other crewman 
listening on backup. 


NO RCV; 


Results of comm ch? XMIT-OK 


RCV & XMIT OK 


19] 


AUDIO CENTER DIODE SW 
FAILURE 


HEADSET AMPLIFIER 
FAILURE 


For intercom: 
@AUDIO: CONT - BU 

For VHF/S-band comm: 
@AUDIO CONT - BU or NORM 


@AUDIO CONT - BU 

@AUDIO: MODE - PTT {alt 
crewman) 

Talk without keying ves 4] 


PTT SW FAILED ON 


E84 Affected audio center: | 
@AUDIO: CONT - NORM 
AUDIO: VHF (2)- OFF 
AUDIO S BAND T/R - OFF 


AUDIO CENTER MIKE 
AMPLIFIER CONTINUOUSLY 
KEYED 


6 | Regain voice on uplink. 


@Request in blind or trans - 
mit on EMER KEY - MSFN 
configure for up voice 
backup. 

@UP DATA LINK - VOICE BU 

@UPLINK SQUELCH - 
ENABLE 

@AUDIO MODE (COR) -ICS/ 


Prt 
S-band voice OK? 
Yes @) 


UNRELATED DOUBLE 
FAILURE 


PMP SHORT (REG 2 & 3 
OUTPUT) 


@ VOX mode may be available. 


Hot mike in ail modes. Continuous 
keying of S-band and simplex VHF 
when selected to T/R. OuplexVHF 
is available at expense of in- 
creased power. OSEA should be 
turned off when not recording. 


Affects particular 1/R function 
only. 


al received VHF and S-band voice 
lost. 


Loss of VHF transmission from LM 

may be due to corona in the VHF 

transmitter. VHF A (B) XMTR - OFF 

for a period of 20 seconds and then 

ON may extinguish corona and re~ - 
Store use. 


® Capabitity of simultaneously re- 


cetving up data and up voice lost. y 
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LM 3230 


Loss or near loss of up voice is in- 
dicated by COMM 


Loss of Shand voice Tecmo HS [Lion aio cater (2) STRENGTH-<3.7 (steerable) or 
comm COMM ANT: SIGNAL AUDIO CONT - BU (affected Fee uae i handset 
NO STRENGTH - > 3,7 (steer- crewman) , 
MSFN not within VHF able)> 2.5 (omni? Seo LS 88 proscon Faure 
range Pe = 
LOSS ct 
OF ics Peal (2) Affects particular T/R function only 


CANNOT 
ACQUIRE [5] Switch manson 


PASELOGK ‘COMM: S BAND XMTR/ 
a RCVR - alt transceiver YES 


7] Yes | 8 | 
COMM: S-BD XMTR/RCVR Establish VHF voice comm oO 
- SEC with CSM. NO an (REG 2&3 


Within VHF range of CSM? 


QQ 


® Allow 30 seconds to reacquire 
phaselock. 


10 | Regain S-band voice on 
uplink. 


@Request in blind that 
MSFN configure for backup 


voice. 
f@UP DATA LINK-VOICE BU 
@UPLINK SQUELCH - 


4) Ni Sand up voice is lost. Voice 
contect with MSFN is available 
through CSM relay mode. 


® Requires «3 minutes. 


{11} Regain S-band up voice. 
@UP DATA LINK - VOICE Bi 
@UPLINK SQUELCH - 


@AUDIO MODE (CDR)- ICS/ 
PT 


XPNDER RCVR OUTPUT 
FAILED. 


I 


@Request MSFN configure 
for backup voice. 

@UP DATA LINK- VOICE BU 

@UPLINK SQUELCH - ENABLE 


@Requests CSM determine 
LM/MSFN S-band status. 


@AUDIO MODE (CDR) - NO DOWN VOICE; 
ICS/PTT UP VOICE OK 
S-band voice OK? 


YES 


@Request in blind MSFN 
configure for backup voice. 


Up voice is avaitaile through up 
© data link only. Simultsneous up 
voice and up data capability ost. 


30-KC DISCRIMINATOR 
FAILED. 


D eee | 


ra NO 
Meret voice comui via PM @ Ranging {ost while in FM. 
@S BAND VOICE -DN VOICE @ 
BU ayy () 
°TLM BIOMED - LEFT or © BAND MODULATE -F 
Voice & PCM OK? PMP PM CKTRY FAILURE 
NO 
EB (3) 


Attempt voice comm thru 


speech processor. @® Down voice subcarrier operational 


instrumentation, PCM data, PM 
Control, and FM control tost. 


Biomed data lost. 


Attempt voice comm thru 
Speech processor. 


on VOICE-ON VOICE 

Bi 

eTLM BIOMED - OFF ves | PMPREG #1 POWER 
[ice 7 ef _sury ae. 


NO 


127] Toobtain ranging: | 28) [28] To obtain ranging: | 
@S BAND MODULATE - PM DIPLEXER TRANSMIT FAILED. ©S BAND MODULATE - PM 
©S BAND VOICE - OFF 


@S BAND VOICE - OFF 


@S BAND VOICE -DN VOICE 
BU 
eTTM BIOMED - OFF 


(sXe) 


UNRELATED DOUBLE 
FAILURE 


VOICE & DATA AMPLIFIER 
AND/OR PM MIXER FAILED 


Emergency keying is still available 
{cb (16) COMM: PMP must be Open). 


SYMPTOM 
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| srartom | PROCEDURE REMARKS 


' 
if ws fl [a] eet 
S-band comm retained? CWEA FAILED. @S BAND RANGE-OFF/RESET, then 
TV/CWEA ENABLE 
NO 


{f light not off: 
@S BAND RANGE—OFF/RESET 


! 

YELLOW 
Light on if AGC <1.0 I 
| 

t 

! 


Assumption: VHF voice contacts 
with CSM were attempted. 


1) @) 
own — [B]_Swich rensconers 


me BAND AMTR/RCVR = SEG ERIM) | yg 8) onpcexer eave 


[eT Switch rasetves 
@S BAND XMTR/RCVR - SEC (PRIM) 


Signal strength <1.3 


@) Allow 30 seconds for phaselock ac- 
quisition. 


Antenna responds to manual point- 
ing cmds? 


[10 Select omni antenna. 


@Select favorable omni antenna 
(VBAE if necessary). o 
Yl 
ES STEERABLE ANTENNA FAILED. 


NO 


a PRIM (SEC) XMTR/RCVR FAILED. 


@) All S-band functions lost. 


DIPLEXER FAILED, 


ANTENNA LOCKING MECHANISM 
FAILED TO RELEASE. 


13] YES 
This initial activation? 
NO 


STEERABLE ANTENNA TOTALLY OR 
PARTIALLY IMMOBILIZED. 


‘oO Simultaneous ranging and PCM cap- 
ability lost. 


When ranging desired: 
@S BAND MODULATE - PM 
@S BAND RANGE - RANGE 


MSFN reports joss of 
PCM. S-band voice OK 


@S BAND MODULATE—FM (PM}. 


(2) HBR (18R) PCM lost, 


@TLM PCM-LO (HI) 
" _@ 


PCMTEA HBR (LBR) CIRCUIT 
FAILURE 


(8) S-band telemetry ost. 
oO 


PMP OR PCMTEA FAILURE 


SOOLMS- 100 
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EVA will wait at least 3 minutes fol- 
lowing communications loss before 
changing modes. 


Loss of voice comm 
with EVA (one-man 
EVA) 


a MSFN/LM comm OK? 


YES 


© AUDIO CONT - BU 
BU audio center: 

@ RELAY ON (8 or 12)- 
RELAY OFF 


© cb COMM: AUDIO (2)- open 

©Connect to alternate crew- 
man's umbitical. 

@ ch COMM: AUDIO (2) - 

close 


@ Configures LM for transmission and 
reception on both VHF frequencies. 


© Notify MSFN of problem 

BU audio center: 

© RELAY ON (12 or 8) — 
RELAY OFF 

Audio center: 

@ AUDIO: VHF B-T/R 

© COMM: VHF B XMTR 

— VOICE 


COMM CARRIER OR SUIT 
HARNESS FAILURE 


BD Loss of EMU data relay capability 


LM XMTR A OR LM RCVR B 
OR EVA XMTR B OR EVA 
RCVR A FAILURE 


LM may be reconfigured to 
backup- relay mode if 
desired. 


TOTAL VHF VOICE COMM 

FAILURE OF EVAOR LM - 
(COMM CARRIER, EVA PWR 
SUPPLY, DIPLEXER, ETC) 


@ If MSFN originally report- 
€d no loss of EMU data, 
return to normal relay 
configuration. 


mociue as J 
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| svaerom PROCEDURE 


CSM informs LM of VHF 
ranging toss 


Oo 
@Pertorm VHF voice ck NO 


; ; MAXIMUM CAPABILITY OF 
's LM/CSM closing/ opening EQUIPMENT HAS BEEN EX- 
tate >1800 fps? CEEDED 


@Reattempt acquisition 
when rate is reduced. 


CSM PROBLEM. RANGING 


TONES NOT TRANSMITTED 
70M 


@Request CSM verify ranging oO 
status Te LOSS OF 


NO 


@Recycle VHF A XMTR -OFF, 10} 


RTTA PWR SUPPLY PROTECTIVE 
SHUTDOWN 


then VOICE/RNG 
@Request CSM initiate 
ranging reset. 


‘O) It RTTA failure has resulted in 
100% duty cycle on xmtr A, 
fanging operation, in excess of 2 
min at temperatures >67°F in- 
dicated on ECS: GLYCOL temp 
ind, may result in xmtr damage. 
67°F on ECS: GLYCOL temp ind 
equals 100°F at ERA flange. 


PROBABLE RTTA FAILURE 


@ Switching out range capability 
will enhance voice capability. 


FINE TONE PROBLEM IN 
RITA OR CSM PROBLEM 
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5.2.10 ENVIRONMENTAL CONTROL SUBSYSTEM 


Table 5-10. ECS Procedure Entry Sheet 


H20 QUANTITY low or decr abnornally 


CABIN warn lt 

CABIN PRESS — low or decr 
CABIN PRESS - high 
SUIT/FAN warn lt 

SUIT PRESS - low 

SUIT PRESS - high (egress mode) 
02 QTY caut lt 

O2 QUANTITY - low or decr 
ECS caut lt 

SUIT FAN it 

H20 SEP lt 

CO2 lt 

PART PRESS CO2 - high 
GLYCOL comp lt 

GLYCOL caut lt 

GLYCOL temp - high or incr 
GLYCOL comp lt 


GLYCOL press - low or decr 
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® Assumption: No indicator failure. 
MSFN can verify indicator failure 
by reading pressure sensors via 
telemetry. 


o[ _tees 


H20 QUANTITY low or 


YES 
pk ase a1 4 2 HO H 
tanks PRI EVAP FLOW #2 OR SEC 
30/0 OY HON EVAP FLOW viv LEAKS IN 
ASC 2 then ASC 2 


@PRI EVAP FLOW £2 viv - 
QPEN then CLOSE. 

@SEC EVAP FLOW viv - OPEN 
then CLOSE 


decr abnormally 


CLOSED POSITION 
Both tanks <full decal? 02 /H20 QTY MON - ASC 
NO a2 
(2) @Monitor for decay 


@ MSFN can determine sensor fail- 
ure when WATER TANK SELECT viv 
~ ASC for a0 1 hour. 


yes [5] @CkH20 gun & line 
Visible leak? 


[a] chase #18 
#2 H20 tanks 
@05 /H20 OTY MON - 
ASC | then ASC2 


No OR H20 LEAK OR 
SENSOR FAILURE IN 
LOW TANK 


NO 


9] ck nes #1 & #2H20 
tanks 


02 /H20 QTY MON - 
DES 1 then DES 2 


Both tanks low? 


YES 


ves [12 H20 in cabin? 


YES 


CLOGGED FEED LINE FROM 
STEADY TANK OR SENSOR 
FAILURE 


One tank steady & other 
tank decreasing? 


OR Hz0 MOR [a] ororek nigOe 


N 
SENSOR FAILURE IN @WATER TANK SELECT viv - 
LOW TANK ASC NO 


DES Ho0 qty decreasing? 


LEAK IN LINE TO 
SUBLIMATOR OR 
SUBLIMATOR 

BREAKTHROUGH 


©.0. 


18] 119] 
LEAK UPSTREAM TANK @START SEC GLYCOL LOOP 
SEL VL 
@ASC H20 viv - OPEN 


! 
| 
! 
! 
J 
l 
! 
! 
| 
| 
I 
{ 
! 
I 
| 
i 
! 
{ 
| 
I 
I 
! 
l 
| 
I 
' 
1 
l 
I 
! 
I 
! 
| 
| 
| 
I 
l 
1 {f leak still present: [20] Reconfigure | 
| 
1 
! 
! 
| 
I 
! 
1 
i) 
I 
I 
I 
! 
| 
! 
I 
| 
I 
I 
i 
I 
| 
l 
! 
5 
| 
t 
! 
i 
I 
! 
! 
! 
| 
I 
I 
! 
| 
! 
| 


0 
YES 
® Activate secondary glycol loop: 
@PRI EVAP FLOW 2¢1 viv - CLOSE 
@WATER TANK SELECT viv - SEC 
@ASC H20 viv - OPEN 
@GLYCOL - INST (SEC) 
@cb (16) ECS: GLYCOL PUMP SEC - 


Close 
@SEC EVAP FLOW viv - OPEN. 
a. Immediately after activating 
secondary gtycol loop: 
@cb ECS: LCG PUMP - 
@cb/AC BUS A: TAPE - 


open 
@LTG: OVERRIDE INTEGRAL - ON 
@cb/AC BUS B: NUM LTG - 
open, except during eng burn 
of rendezvous or docking 


maneuvers 

ecb (11 & 16) LTG: ANUN/ 
DOCK/COMPNT - 

For subsequent master alarms, 

one ANUN/DOCK/COMPNT cb 

must be closed momentarily to 

enable C/W lights 


o 
LEAK IN H20 GUN OR LINE @ASC H30 viv - CLOSE 


@Disconnect & reconnect 
gun, check nozzle 


@ASC H20 viv - CLOSE @WATER TANK SELECT viv - 
DES 


When glycol temp increases 
@WATER TANK SEL viv - ASC 
@DES H20 - CLOSE 

@ASC H20 - OPEN. 


it] : 22] 23] ; 124] 00 LEAK IN LINE 
@CkH20 gun Bline | [ck for leak in feed line Ck for teak inmanf | NO DOWNSTREAM OF 


PRI EVAP FLOW 
vy 


Visible leak? @WATER TANK SELECT viv- one TANK SELECT viv - 
YES ASC NO | @PRI EVAP FLOW 3¢1 viv- 
CLOSE 


b. At MSFN request: 
DES H20 qty decreasing? poem 
YES DES H30 aty decreasing? LGC/DSKY - open 
YES c. Within 2 hours: 
| Sasha ge 
e A = 
Pun anatee, ET REET ec COMM: UP DATA LINK - 
LEAK 1N H20 GUN OR LINE HO LEAK IN LINE UPSTREAM SELECT VLV & PRI @START SEC GLYCOL LOOP open 


OF WATER TANK SELECT VLV EVAP FLOW #1 VLV 


® Close DES H20 valve prior to 
staging 


fa] artew | fil tence] [A[ Seecationmn 1 


@DES H20 vty - CLOSE 
@Disconnect & reconnect 


@WATER TANK SELECT 
wy - DES 


@PRI EVAP FLOW #2 viv ~ 
OPEN 

@ WATER TANK SELECT viv - 

@ASC H20 viv - OPEN 


gun check nozzte @When glycol temp in- 
@DES H20 viv - QPEN 
if leak still present 


@DES HO viv - CLOSE 


creases 

@WATER TANK SELECT 
V- 

@DES H20 viv - CLOSE 

@ASC H20 viv - OPEN 


q 
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RED 


Light on if cabin press 
<4.45 to 3.70 psia 


2a 


BIN PRESS low or decr| 


<46 psia 
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o no 92] 
cb ECS: CABIN REPRESS 
~closed? 
YES 


| 4 [Deact CABIN REPRESS viv 


No | @cb (16) ECS: CABIN RE- 


PRESS - 
2 can ms > PY ova 


, YES yes 


oO 3 
Ck cabin relief & dump vivs. SHORT BETWEEN CABIN RE- 


PRESS VLV & CABIN PRESS 
Sw 


@Cabin relief & dump viv 
(fwd & ovhd) - CLOSE 


no | @Cabin relief & dump viv 
CABIN PRESS-still decr? (ovhd & fwd) - AUTO in- 
TES dividually No 
CABIN PRESS=decr? 
i CABIN PUNCTURE 2] 
SELECTED RELIEF VLV LEAKS TEMPORARY UNSEATING OF 
IN ALTO POSITION. RELIEF VLV 
14 |Contigure to egress mode 115} 


16 
Reconfigure to cabin mode. 


@PRESS REG A & B vivs - 


@8ad cabin relief & dump 


@Connect Oo hoses R/R & viv - CLOSE 
B/B @Good cabin relief & dump 
viv - AUTO 


@Don helmets & gloves 


@PRESS REG A & B vis - oat curt GAS DWERTER 
EGRESS wv - PULL EGRESS 

@CABIN REPRESS vv - Ra a Ae 
per EGRESS 

Verify SUIT GAS DIVERTER 


viv - PULL EGRESS 


Verify CABIN GAS RETURN 
viv - EGRE: 


~ EGRESS 
cb ECS: CABIN REPRESS 
~ Open 


ENVIRONMENTAL CONTROL SUBSYSTEM 


Change Date 


ecb (16) ECS: DIVERT VLV - 
If 


open 


@cb (16) ECS: CABIN RE- 
PRESS - close (if unstaged) 


C/W monitoring of cabin pressure 
Ww) ) Or sents 3 oe 


up cabin pressure: 


Page 


(C3) 1 unstaged, or if staged and ascent 
Oz quantity is sufficient to make 


@CABIN REPRESS viv - MANUAL un- 
til cabin pressure is normal. 


if not,configure to egress mode per 
step 14. 
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Wn cabin mode, suit pressure can be 


w 
© 


o NO a used to monitor cabin pressure. 
CABIN PRESS - high SUIT PRESS sesCABIN PRESS? CABIN PRESS TRANSDUCER 
YES FAILED. 
>5 psia I 
of OOTY MON ASE ASC Op LEAK INSIDE CABIN ©02/H20 QTY MON - DES J 
4 
l ASC 
1 Either ASC Op ty <100%? 
rm) (2) ® wen iain PRESS RG A ano 
Come] Da [a] Reta to abe nede] | BMMOLOSE, ne ants 10- 
1 Qo nt let cabin press reach | F"eComect Og hanes R/R & DES Og LEAK INSIDE CABIN OFF position 
.0 psia with cabin dump BB 
j vhs closed. @Don helmets and gtoves 
i @LOPLSS Oz FILL viv - 
1 CLOSE 
I ites Oz FILL viv - 
I @DES 05 viv - CLOSE 
f] ‘@ CABIN REPRESS viv - 
I CLOSE 
{ @SUIT GAS DIVERTER viv - 
j PULL EGRESS 
H oe CABIN GAS RETURN 
J DUMP CABIN to 4.8 osia 
: CABIN PRESS - incr? 
f NO 
al oO, mess ees] wo [TPO CABN REPRESS ww] ves 
H DES 02 - OPEN CABIN REPRESS VLV LKS 
| ares a @CABIN REPRESS viv - AUTO IN AUTO POSITION 
@) CABIN PRESS - incr? Q) ® 
l NO Automatic _ cabin-repressurization 
| fy a0 Fe] Receoigre | | capbiy vot avaiable: Don inet 
! SELECTED REG FAILED OPEN agen {CK Op press regs in CLOSE CABIN REPRESS ve and doves. 
IN CABIN AND CLOSE POSI- 
\ Ten @PRESS REGS A & B -vivs - SUIT GAS DIV viv - PULL 
i CLOSE individually? EGRESS 
! SUIT PRESS - incr? CABIN GAS RET viv- 
H R 
ry Cabin puncture protection auto 
! © fearess re anions when DES 
CK O. press regs in CABIN 2 
I @DES O2 - CLOSE OCARIN REGAL Bulve CABIN REPRESS VLV OR 
I Both regs - CABIN CABIN individuail PRESS REG TEMPORARILY 
@CABIN REPRESS viv - AUTO CRACKED OPEN 
‘®Doff helmet and gloves SUIT PRESS - incr? 
@Connect Op hoses R/B & 
! B/R 
4 @DES O2 viv - cycle open, as 
! required, to maintain press 
Failed PRESS REG viv - Connect Oz hoses R/B & 
! CLOSE. a 
! Good PRESS REG viv - @ CABIN REPRESS viv - AUTO 
| CABIN @Dotf helmet & gloves 
I jza] Ck ASC 02 aty. 
| SiO PUSS FL ste GD ©02/H20 QTY MON - ASC 2 2 ASC Oz LEAK INSIDE Se ine ~ : in 2 
i CLOSE 2 Qty low or decr abnormally? CABIN (hd fect = ‘AUTO. 
| NO @ £72 ASC 05 viv- OPEN 
1 CLOSE When #2 ASC O2 qty < 
t @CABIN REPRESS viv-CLOSE 10% 
Verify SUIT GAS DIVERTER @=2 ASC 02 wiv - CLOSE 
1 
viv ~ PULL EGRESS sys @ 31 ASC 02 viv - OPEN 
] i #1 ASC Op LEAK INSIDE Cabin relief & dump vv ae id aye 
oe Hee arent twin 7 (fwd & ovhd) - AUTO ©02/H20 QTY MON - ASC-1 
| : © =] ASC 0. viv - OPEN 
CABIN PRESS—incr? When #1 ASO. aty < 10% 
@*1 ASC 02 viv- CLOSE 
@*2 ASC O2 viv - OPEN 
(2) 
' { 28] Ck CABIN REPRESS viv 
| | SFRESSREGAE Bw [sa] Recontire. 
! = = 3 = 
\ Oz tuaz ASt Oe ay CABIN REPRESS VLV LEAK- ote 
I S —. ING IN SELECTED POSITION eCabin relief & dump viv 
I CABIN PRESS - incr (fwd & ovhd) - AUTO 
I e@=1 ASCO. wy ace 
Open, as required. to 
maintain press 
I 
| [aL dress] 
@PRESS REG A & B vivs - 32] 
1 = — . SELECTED PRES REG oF aus RES ES Hy 
ios 
\ IN PRESS - incr ‘AILED OPEN. eGoad PRESS REG viv - 
CABIN 
! 
; 4] 
i TEMPORARY O. LEAK IN ota sala & dump vw 
I CABIN ; i) - AUTO. D-300LM5-1079 
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<a rain rs 
' 
! 

o ? [2] 3 

SUIT {SOL vs - SUIT DISC? SLE STALE 


YES 


0) Assumptions: (1) Suit warning: suit 
fan No. 1 is in operation; and (2) 
fan warning: suit fan No. 1 is in- 
operative. 


Light on if: oa 

Suit press <3.12 psia in [7 | Reconfigure ECS. 
egress mode 

Suit fan No. 2 fails while SUIT FAN .s P SW (INTER- @Ck PGA cuff gage. @cb (16) ECS: SUIT FAN 2- 
in use NAL) FAILED CLOSED @SUIT ISOL viv (COR & LMP) 


fl 
oth ti6 ECS: SUIT FAN 
AP - open 
@Doff heimet & gloves 
@PRESS REG A & B vivs - 
CABIN 
oan GAS RETURN viv- 


er oe DIVERTER viv - 
USH CABIN 
@ch ECS: CABIN FAN - 

Close 
@PRESS REG A & B vivs- 
DIRECT QO. periodically, to 
purge cabin of CO. 


- SUIT FLOW {hotd) 
ech (16) ECS: SUIT FLOW 


CONT - open. No suit/fan C/W inputs to SUIT 


FAN comp It, ECS it, and SUIT/FAN 
warn It. 


@ch (16) ECS: SUIT FAN» P 
~ open 


SUIT PRESS - low 


Repressurize cabin & recon- 
figure ECS. 


@Close & latch fwd hatch 

@ CABIN REPRESS viv - MAN- 
UAL until cabin press is 
4.6 to 5.0 psia. then AUTO 

@PRESS REG A & B vivs - 

|ABIN 

e@Doff helmets & gloves 

@Connect 0 hoses R/B & 

B/R 


Q) Oz flow is only indication of fan 
operation. C/W monitoring of suit 
protection lost. SUIT, FAN warn It 
inoperative. Use SUIT/FAN comp 
It as indication of fan failure. 


0) Assumption: Cabin is depressurized 
and CABIN REPRESS viv - CLOSE. 


2 | Ck Op press reg. 
@PRESS REG A viv - CLOSE 
SUIT PRESS-decr? 


NO 


SUIT PRESS - high 
{egress mode) 


PRESS REG A VLV REGULATING HIGH 
OR FAILED OPEN 


Suit loop pressure is limited to 4.3 
pst by SUIT CIRCUIT RELIEF viv. 


>4.0 psia 


(3) | C3) When placing PRESS REG A and/or 
B viv-CLOSE, ensure handle is ro- 
8] Reset PRESS REG A viv. tated to full hard stop position. 


@PRESS REG B viv - CLOSE 
@PRESS REG A viv - EGRESS 


PRESS REG B VLV REGULATING 
HIGH OR FAILED OPEN, 


SUIT PRESS TRANSDUCER OR SIG 
COND FAILED. 


4) SUIT PRESS is erroneous. Use PCA 
cuff pressure gage. 
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PROCEDURE 


ary ©0/Ho0 QTY MON - 
© = FAILURE 
ASC #1 < 10% or either CHEN 
ASC Tk a low? 


LM 2001, LM 2003 


N 


0 QTY MON -C/W 
YELLOW “Reser then ASC] 

Light on if: 

DES 0. aty <5% 

fither ASC Oz aty <80% 


before staging 5] NO 

#1 ASCO. aty < 10% CABIN PRESS igh? o 

after staging #1(#2) ASC Op LEAK ols tow tank to depletion 
6a YES OUTSIDE CABIN OR 


TRANSDUCER FAILURE on ASC C8 Ww 


@Good ASC 
Og QUANTITY - ow ©0,/K,0 017 Pi 
33 000 TK 
fa| Ck DES aty 


ny nfs 2 QTY MON-DES 


no [9] eckasC 0, sie 


Either DES QO qty abnor- e0/ sa MON - (1) 
mally low? 1 
4 x See? = ue 9) CWEA FAILURE 


@ C/W monitoring of O> quantity 
lost. Use Op QUANTITY indicator. 


Either ASC 02 qty <100%? 


Hf 02 QTY It comes on with cabin 


it} YES depressurized, attempt cabin re- 
CABIN PRESS high? pressurization with DES 02 to con- 
112} a firm possible instrument failure. if 
7 CABIN PRESS high? FT tat 7 SC Op LEAK OUT- DES 02 depleted, do not attempt 
SE CABIN OR TRANSDUCER’ 0 QTY MON - or) Cabin repressurization with ASC 02, 
YES FAILURE “aes wee then good 0. tan but monitor closed suit operation. 
is] ae 0 wa) EB Jan 
Bet 3] 3 


@ ODES 02 viv CLOSE 

CABIN REPRESS viv CLOSE 

verify SUIT GAS DIVERTER 
viv PULL EGRESS 

everify CABIN GAS RETURN | YES 

vv EGRESS 


DES 02 LEAK OUTSIDE 
CABIN 


no 18) 
DES Op LEAK. UPSTREAM 
OF CHECK VL 


Both DES O2 qty 
abnormally low? 


@ Immediately before staging or when 
descent 02 quantity reaches 35%, 


* verify ascent quantity with MSFN. 
#f ascent quantity is confirmed tow 
NO or MSFN is not available, attempt 
BOTH < 5% refling lw ascent 05 tank: 

, @INTLK OVRD pb - and hold. 
PT cz wwere Lal al ae | ea 

= DES 0% LEAK OUTSIDE aera LEAK ee CABIN GA & B vivs- til quantity = 100%, then CLOSE. 

ist an CABIN (FROM TWO TANKS) oReselect DES Op per 


step 33. 
When both DES Op < 10% 
ODES 0, vv-CLOS 
CABIN RI 


2a] Reconfigure 


MSFN can distinguish between 
@Connect 02 hoses R/R & 
B/B 


leak or sensor failure by real- 
time calculation. DES #1 0 
failure causes O2 QTY caut if 


‘Don helmet & gloves 

@PRESS REG A & B vivs - 
EGRESS if DES O> 1k out- 
“a cam FTASC 05 - 


snerich QTY MON - C/W 
RESET, then ASC 1 


Hf Cain teak 

@Reselect DES O> per step 
33 When both DES 0 
<10% 

@DES 05 - CLOSE 

@CABIN REPRESS viv - 
CLOSE 

@ TASC 02 viv - OPEN 

@02/H20 QTY MON - ASC-1 


ee REPRESS viv - AUTO 
0 QTY MON - C/W 
a are good tank 


|27 | @individually close cabin 
relief & dump vivs. 


CABIN PRESS still decr? 


NO 


CABIN LEAK 


® Descent 0. tanks vented to 1,000 
psia. 


@DES 02 viv - OPEN 
© CABIN REPRESS viv - AUTO 


BURST DIAPHRAGM RE- 
LIEVED & RESEATED 


SELECTED DUMP VLV LEAKS 


DES Oo TRANSDUCER CALI- 
én IN AUTO POSITION 


BRATION SHIFTED. 


(©) 0, QUANTITY {DES reading) is er- 
roneous. 


[33] Reselect DES 02. 


CABIN REPRESS viv - AUTO 
@DES 05 viv - OPEN 


0 QTY MON - C/W 
a then DES 2 
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PROCEDURE REMARKS 


Fearn’ It bees ef 
SUIT FAN comp t - on? Flow in suit loop stopped {YES 
when failure noted? 
No 
Suit fan input to CWEA inop- 
YES erative. Fan failure detected by 
[3] 6 j reduced suit flow and HO SEP it 
@SUIT FAN comp It - on? SUIT FAN SP SENSOR FAILED @SUIT FAN - 
NO 


© @cb (16) ECS: SUIT FAN AP 
| ape OETA, SOE | ~ open 


YELLOW no} 8] 9 suit FAN NO. 1 OUTPUT 
ECS it & SUIT FAN comp DEGRADED 
[t- on if suit fan AP 


<6inH20 YES 


to 
(Sheet 2) 


@ Assumption: Suit fan No. 1 in 
use. 


@cb (11) ECS: SUIT FAN 1 - 


SUIT FAN NO, 1 FAILED, open 


@ WATER SEP SEL - alt sep 
‘Verify SUIT GAS DIVERTER 
viv ~ PULL EGRESS. 
H20 SEP It-on >2 min? 


NO fi] 
, ORIG HO SEP FAILED 
@Monitor H20 sep per- 


formance 


HO SEP It - on again? 


ECS & H30 Sep Lts - 
on if HoO Sep speed 
< 800 rpm 


Y 
116] RECONFIGURE 


‘s 
a aaa eae seeel toa ORIG SUIT FAN DEGRADED eReselect prim LiOH 


H20 SEP It- on > 2 min? H20 SEP It - on > 2 min? cartridge 


@Reselect orig. HO SEP 
No YES ng te 
Use component caution fights and 


appropriate indicator for subsequent 


failure. 
Oo not allow SUIT ISOL vivs aie 


@lnspect Prim canister inlet to remain in SUIT DISC. for @Both SUIT ISOL vivs - SUIT PROBABLE H.20 SEP INST 


screen & flow limiter for 


debris; if none. 
@Remove flow limiter 


> 1 min if helmets/gloves bISC FAILURE 


On. 


Select prim LiOH Cartridge 


Ha0 SEP It-on > 2min? [ES [21] _ RECONFIGURE 


NO Both SUIT [SOL vivs - HO SEP component caution It & 
SUIT FLOW ECS caution It wil remain on. use 
@Reselect prim LiOH component Its & indicators for 
420 SEP SPEED INSUF- cartridge suit fan, Glycol pump & Hi COo 
FICENT WITH HIGH SUITAP @Reselect orig H20 SEP failures. 


Crew comfort is only indicator of 
H20 separator performance 


® HQ SEP It may come on again if 

excessive amount of debris was 
@) found in prim canister inlet screen 

fal Reconfigure BBatate Saeee 

@Both SUIT ISOL vivs - SUIT FLOW 

@Verify Cabin press 4.8 = 2 psia 

@Remove helmets & gloves 

C02 CANISTER SEL viv - PRIM 

Stow 02 hoses 

@CABIN GAS RETURN viv - AUTO 

@SUIT GAS DIVERTED viv - PUSH CABIN 

@Examine PGA connectors for debris and clean as required then 

@Connect 0. hoses R/B & B/R 


H20 SEP SPEED INSUF- PRIM LiOH CARTRIDGE 
FICENT WITH FLOW LIMIT- FAILURE 


C1) Consuult MSFN if no debris is ev- 
ER INSTALLED 


ident. 


(0. CANISTER sel - SEC 
Chg prim LiOH cartridge 


@Reselect prim LiOH 
Geile SUIT ISOL vis - SUIT FLOW 


@Reselect orig Ha0 SEP @Reselect prim LiOH cartridge 
@Reselect orig HoO SEP 
@CABIN GAS RETURN viv - EGRESS. 


@SUIT GAS DIVERTER viv - PULL EGRESS 
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[servo ——_| rocco 


(9) ® CO It remainson while selector 


78) ves fai] mtg [a o ine 
ero in minute. 
It- on? 
7¢ @Ck PART PRESS C02. Pe asta <i i PART PRESS CO>IND & CAR- 
pee see oS C0. CANISTER SEL viv ~ TRIDGE FAILURE ® Use ECS and COz Its to detect high 
' C02 ' Se C02. 
! 
{ © it ; 
ae a eS WD) Normal fife of primary canister is 
YELLOW l 4] man-hours; secondary canister, 
ECS & CO; Its - on if { @cb (11) ECS:CO2 SENSOR - @Change primary LiOH car- 16 man-hours. 
COz partial press >7.6 { open tridge. 
mm Hg I 
! CY change LiOH canister on time. C02 
7d | sensor usually fails high. 
I 
ae C02 @C0. CANISTER SEL viv - i 
ue | PRM glycol pumps failed, act- 
> 7.6 mm Hg ol loop: oa: 
| “ sais as aa 
e - 
85) sit - off in cl min? ob ES PUMP SEC - 
PRIMARY LiOH CARTRIDGE Change primary LiOH car- 
i @SEC EVAP FLOW viv - OPEN 
SATURATED OR FAILED . tridge. a jately after activating 
| secondary glyco! loop: 
‘ecb ECS: LCG PUMP - open 
e : 2 
o cb/AC BUS A: T. DR 
open 
COo SENSOR FAILURE eo oad SEL viv - ae ee mete -ON 
bail J . ioe ~ open, 
@cb (16) ECS: CO> SENSOR except during eng burn or Ten- 
= open dezvous of docking maneuvers 
Se 16) LTG: ANUN/DOCK 
(13) (12) For satsenueri eectee alarms, one 
——— eee . momentarily to enable 
GLYCOL 7 GLYCOL comp It - on? GLYCOL press <15 psi? GLYCOL PUMP #1 FAILURE Z lights. 
‘ ' @GLYCOL -~ PUMP 2 
t NO =KigTE . At MSFN request: 
i © ' (3) cb PGNS: 
IMU OPR - open 


YELLOW 


ECS it & GLYCOL comp 
tt - on if pump aP 
<3 psid 


LGC/DSKY - open 
. Within 2 hours: va 
@cb/AC BUS A: GASTA- open 
ecb FLT DISP: GASTA- 
ecb COMM: UP DATA LINK- 


open 


4 CWEA FAILURE Hs 
GLYCOL PUMP AP SW 


FAILED CLOSED. 


Assumption: cb (11) ECS: GLYCOL 
PUMP AUTO TRNFR - open 
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a 
irae ae 


| 
l 
YELLOW I 
Light on if: H 
Prim glycol temp >50° Ff 
Prim giycol accum <10% J 
~ open : 
1 @cb (11) ECS: GLYCOL ~ Ch for leak in sec loop 
1 PUMP 1 - open @GLYCOL - INST (SEC) 
I is difference between gycol] [ts difference between giycoll g 
| press discharge 22 psia press discharge 2 2 psia CWEA OR ACCUMULATOR 
I from vatue recorded before from valre recorded before LOW - LEVEL SENSOR FAIL- 
I pump start-up? pump start-up? URE 
I 
I | 7} Restart prim gfycol loap 
LEAK IN SECONDARY SGLYCOL - PUMP] 
; GLYCOL LOOP @cb (11)) ECS: GLYCOL 
J PUMP 1 - 
I @cb (11) ECS: GLYCOL 
\ PUMP AUTO TRNFR - close ® Mentor ten perfomance with 
\ 8 | Activate sec giycot_loop | pega 
' vey PRLEVAP OM #1 ial at Berl 
& #2 vis . Inmedia activating 
1 @WATER Thine eter vv secondary gtycol loop: 
| a SSi ae ee 
l @GLYCOL - INST (SEC) . : 
Or pump press fluctuates, . 
! proceed to next step Sora ee elf OVERRIDE INTEGRAL - ON 
l @SEC EVAP FLOW viv - OPEN @cb/AC BUS B: NUM LTG - open, 
! @ Reconfigure electrical except during eng burn or ren- 
8a ! loads for secondary foop Gezvous or docking maneuvers 
1 operation. 2 (11 & 16) LTG: ANUN/DOCK 
me temo Wichor } SUIT temp as 10°F > GLYCOL TEMP SENSOR OR Fx sero ater ales, on 
GLYCOL temp? SIG COND FAILED. closed momentarily to enable C/W 
> ASF lights. 


12 
AC BUS A: GASTA- 
NO @PRI EVAP FLOW 42 vv - oa FLT DSH GASTA- Seen 
OPEN ech COMM: UP DATA > 
PS ern ono | GLYCOL temp steady or decr PRIMARY SUBLIMATOR FAIL- open 
THERMAL OVERLOAD “shin 5 an 
within 5 min? URE (& descent 120 tor cooing is lst. 
YES 
Recontigure for ASC Ho0 VF ranging faiture at gtycol tem- 
Oo Fi] isolate sec HO fed s © pee above $F indicated in 
@Cycle electrical ioads, as @PRI EVAP FLOW #2 viv - ~ sn may in trans- 
Ro seen at ae ‘WATER TANK SELECT viv mnitter damage. 
thermal ioads within limits, @PRi EVAP FLOW #1 viv - @PRI EVAP FLOW #2 viv- 
OPEN YES J PRIMARY H20 REG FAILED OPEN 
CLOSED oP ENPROW #1 


NO 


2 
TRANSIENT CONDITION 


rene | 
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| wastes | 3] Resetect pump No. 1. 
© deere GLYCOL COMP LT RELAY <b (11) ECS: GLYCOL PUMP AUTO 
GLYCOL comp Tt - on? FAILED CLOSED. RNR - 
L- -sar-— come ecLYcoL- 


: ‘ @cb (11) ECS: GLYCOL PUMP AUTO 
oe pump aP <3 TRNER - close 


GLYCOL PUMP NO. 1 FAILED. 


10 


GLYCOL press-low or 
decr 


| t] Compare glycol pumps. 


@cb (11) ECS: GLYCOL PUMP AUTO 
TRNER ~ 
@GLYCOL Sth 2 


NO 


GLYCOL PUMP NO. 1 DEGRADED OR 


@cb (11) ECS: GLYCOL PUMP 1 - 
BYPASS VLV FAILED OPEN. open 


@GLYCOL - PUMP ] 
@cb (11) ECS: GLYCOL PUMP AUTO 
TRIER - close 


GLYCOL PRESS TRANSDUCER CALI- 
BRATION SHIFTED. 


PROCEDURE 


Basic Date _26 September 1971 Change Date 


) |O 


REMARKS 


Glycol pump automatic transfer is 
operable. Monitor GLYCOL ind. for 
pump failures, 


@ A temporary sP switch failure witl 


result in automatic transfer. Con- 
firm pump No. 1 failure by re- 
setting automatic transfer circurt 
and reselecting pump No. | while 
monitoring glycol pressure. Oo not 
stop glycol flow for >20 minutes 
if sublimator is operating. 
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Poca as 


a ves 
STAGE SEQ RLY SYS A (B) 
tt - on? Partial staging may occur 


NO if MASTER ARM - ON 


ol 4] _fesetreiay___] B 
CWEA FAILED ey LOGIC PWR A (B} IED SYS A (B) STAGE CMD 
RELAY K2_ TEMPORARIL 


@ STAGE RELAY - RESET FAILED CLOSED 


NO} STAGE SEQ RLY SYS A (B) 
It- off? 


ED RELAYS 


YELLOW 
Light on if ED relays 
KI through K6 are 
closed When MASTER 
ARM - OFF 


@cb ED: LOGIC PWR 
AB) - pen 


Just prior to nominal 
press: 
@cb ED: LOGIC PWR A (B) - 
close 


@DES PRPLNT ISOL VL¥ - 
FIR @ASC He SEL - TANK 1 @ASC He SEL - TANK] 


FIRE : 
a He PRESS - @ASC He PRESS - FIRE @ASC He PRESS - FIRE 
FIRE 


ED SYS A {B) RELAY KI 
FAILED CLOSED 


@cb ED: LOGIC PWR FAILED CLOSED 
A (B) - open Following Steps may stage 


vehicle 


If staging desired: @ASC Bats 5&6-0N 

@cb ED: LOGIC PWR A (B) - @Don Helmets & gloves 
Close Select AGS or load ASC 

Perform nominal staging weight in DAP 


or abort staging @MASTER ARM - ON @cb ED: LOGIC PWR A {B) - 


close 
YES} Staging or partial staging @initiate abort stage 
yr (5) balls = 


NO 


3) sen can confirm fature via 
telemetry. Consult MSFN before 
proceeding. 


@Perform desired function 
“ ch ED: LOGIC PWR A 
- open 


ED SYS A (B) RELAY K2, K' 24) 
KSA or K6 FAILED CLOSED 


INSTRUMENTATION OR K3, 
K4 Relay FAILED CLOSED 


APS SHe PRESS 


PRESS & 
STAGING 


@MASTER ARM - OFF Which STAGE SEQ RLY It - 
Bre Bats 5 & 6 OFF/ SYS Al on? 


eReconfigure Guidance 
System 


@ASC He SEL - BOTH 
@MASTER ARM - ON 


When staging desired: 

@STAGE - FIRE 

@cb (16) ED: LOGIC PWR B - 
close 

@ASC He Press - Fire 

SAFE @MASTER ARM - OFF 

@MASTER ARM - OFF 


j 
i} 
! 
! 
i 
! 
| 
| 
| 
I 
! 
t 
I 
! 
! 
j 
1 
| 
| 
! 
! 
| 
1 
| 
| 
I 
I 
I 
! 
! 
| 
| 
I 
I 
I 
| 
H 
| @ cE 
ED SYS A (B) RELAY (K2, 3, 

1 [7] 4.5. SA. {or 6) possibly 
! 
I 
I 
1 
| 
| 
| 
! 
1 
! 
I 
{ 
| 
| 
! 
I 
I 
I 
| 
| 
I 
| 
\ 
I 
] 
I 
| 
{ 
| 
1 
I 
I 
' 
! 
! 
I 
I 
I 
I 
| 
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5.2.11 EXPLOSIVE DEVICES 


Table 5-11. Procedure Entry Sheet 


ED RELAYS caut lt 


STAGE SEQ RELAYS SYS A & B lts - off when MASTER ARM - ON 


STAGE SEQ RELAYS SYS A & B lt - off when MASTER ARM - ON 


MSFN advises both SYS A & B K7-K15 FAILED 


MSFN advises both SYS A & B K7-K15 FAILED 


5.2-57 


Basic Date .26 September 1971 ' Change Date ee 


RC99, LM3262 


ote 


4b 


Basic Date 


MSFN advises 
SYS A (B) 
K7 - K15 FAILED 


MSFN advises 
both SYSA&B 
K7-K15 FAILED 


26 September 1971 


15] Before MASTER ARM - on: 


LMA790-3-LM 
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Ralay functions 
X7 - RCS press. 


WB -LDG gear. 
KS - DPS SHE press. 
KIO - ASC HE TANK 1. 


After SHe press. 


@FUEL VENT - 
sor VN ag KILI - ASC HE TANK 2. 
e LOGIC 
K12 - ASC FUEL and OXIO 
A (B)- close COMP viv (SYS B only). 


KT 2a - ACS FUEL and 
OXID COMP viv. 


F K13 - DPS FUEL and 
Before DPS venting: 
— a LOGIC PWR OXID vent. 
) ~ open 
@MASTER ARM - on K14 - DPS AMB HE 


K15 - DPS FUEL and 
OXID COMP viv. 


@DES He REG 1 - CLOSE 
@DES He REG 2 - CLOSE 
@FUEL VENT - CLOSE 
@OXID VENT - CLOSE 
Hf DPS not pressurized: 
@DES PRPLNT ISOL VLV - 
FIRE & hold until MASTER 
ARM - on. 


At TIG of First DPS 
burn: DES He REG 1 - 
OPEN. 
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PROCEDURE 


(1) Q) This method pressurizes ASCENT 


REMARKS 


- Tank-1 as soon as ABORT STAGE 
STAGE sea RLY H Alt method of arming ED bus pb is pushed. 
Its - ~Tank- 
oe MASTER ARM @ASE He Sel-Tank-1 


a @cb S/C: ABORT STAGE (2) - open 
@ABORT STAGE pb- push 
MASTER ARM SW FAILED OFF ED RELAYS It- on ~ 
(DOUBLE FAILURE MASTER ALARM - on 


@MASTER ALARM - reset 

@ED: (desired function) - FIRE 
@ABORT STAGE pb - reset 

@cb S/C: ABORT STAGE (2) - close 


TRANSIENT CONDITION 


3 \ 
I C1) ‘O) MSFN can confirm failure. Con- 
STAGE SEQ RLY SYSAB)] | Lif Recycle sw 2 | sult MOF N<Detore “proceeding. 
YES 
a MASTER ARM - recycle TRANSIENT CONDITION 


STAGE SEQ RLY SYS A(B) 
It- gn? 


NO 


(2) @ 


Descent engine command over- 


@MASTER ARM - OFF 4 Alt arming method tide function is lost when cb £0: 
@cb ED: LOGIC PWR BiA) - NO LOGIC PWR B - open 


ED SYS A(B) RELAY 
Kl FAILED OPEN 


NO @ASC He SEL - TANK 1 


List T STAG 
MASTER ARM - ON @cb S/C: ABORT STAGE (2) 


@ED: (function desired) - 
FIRE 


- open 
eAGERT STAGE pb - push 


— tank 1 as soon as abort stage pb 
ie STAGE SEQ RLY SYS AIB} It is pushed. 


- on? 


(3) This method pressurizes ascent 


YES 
ABORT STAGE pb must be pushed 
for staging. This ensures staging 
with two pyro systems. 


INSTRUMENTATION FAILURE 


@E£D: (function desired) - 
FIRE 

@ABORT STAGE pb - reset 

ecb S/C: ABORT STAGE (2) 
~ close 

@MASTER ARM OFF 

@cb ED: LOGIC PWR BIA) - 
close 

@ASC He SEL - TANK 2 


MASTER ARM SW FAILED 
FOR ED SYS A (B) 


NOTE: 
@cb ED: LOGIC PWR BIA) - YES The following step not re- 
close 


@MASTER ARM - OFF 


quired if after TD and LM 
within safe manual staging 


DPS pressurized? attitude constraint. 


NO 


@DES START He PRESS - 
FIRE 


elf DPS does not press, On Surface? YES 


continue 


@ ASC He PRESS—-FIRE 
@ if APS does not press con- 
tinue 


Continue Mission 
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oO 
HEATER @HTR CONT: TEMP MON~ 
RNDZ RADAR 


t S.BAND 3] 
NO CWEA FAILED. 
YELLOW HEATER It-off? HEATER It-off? 
Light on if: YES 
RR temp > 148° or ves 
<- 50 F Pay 
S-band temp >153° or = 
<- 67°F { 
la H 
I Low 
I HIGH NO 
>timeline temp or u 
145'F I 
<52'F (power down) ' eb (1) HT: RNDZ ROR 
: = open 
<10°F (power uph ech (11) BYR: RNOZ ROR 
j OPR-close 
i 
i NO 
| 
9 [INST FAILURE 
t 
i 
oe 
! @cb (11) HTR: RNDZ ROR When RR not required: 
1 STBY & RNDZ RDR OPR- @cb (11) PGNS: RNDZ ROR 
= NO [2] ep operating? Lube} ec PPC BUS A: RDZ ROR 
so af 
} YES ves 14 HEAT SOAK 
! 
! NO 
! Hi INST FAILURE pale meee es | 
t When temp <148°F or eae oe 
timeline: 3 
' @cb (11) HTR: RNDZ ROR |yvecff 16] lose 
i OPR=close RR OPR HEATER CKTRY 
FALE O 
NO 
(3) 
I [20] Reconfigure heaters. 
I oc {i ATR NDZ ROR 
J RR STBY HEATER CKTRY tam 
ch (11) ATR: RNDZ RDR 
FAILED ON. SIBY close 
| 
j 
J 
| 


22} Deactivate heater. 


ecb (16) HTR: S BD ANT- 


S-band antenna temp 
abnormal 


fae] Manual top contro] 
Hf needed: 


ch (16) HTR: $ BO ANT- 


open Ae 
le to maintain at 
> 135° F (TLC and = 50° to 100° F ik 
tunar orbit) 
>150° F (lunar stay) 
<- 52°F 


Antenna operating? 


When able, deactivate an- 
tenna: 
@COMM ANT: TRACK MODE 
e@cb/AC BUS B: S BD ANT 
- open 
ecBTB) COMM: S BD ANT 


'28] Power antenna. 
@cb/AC BUS B: S BD ANT 
~ close 

@cb (16) COMM: S BD ANT 


~ close 
COMM ANT: TRACK MODE 
- SLEW 


Antenna temp incr? 


HEAT SOAK OR INST 
FAILURE 


S-BAND ANTENNA HEATER 
FAILED OFF. 


@cb (16) HTR: S$ BD ANT- 
open 


HEATERS 
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+ 5.2.12 HEATERS 
§.2.12.1 Assumptions 
5.2.12.1.1 HEATER caut lt (RCS) 
@ Assume no action will be taken during a critical mission phase. 


e One heat system (4/QUAD) can maintain temperature above 119°F. 


Table 5-12. HTR Procedure Entry Sheet 


HEATER caut it §.2-62 
RR temp abnormal $.2+62 
S-band antenna temp abnormal 5.2-62 


LR temp abnormal 5.2-63 


RCS quad 1 (2, 3, 4) temp abnormal 5.2-63 
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M3246 


2 


LR temp abnormal 


@cb (11) PGNS: LDG ROR- 
open 


>145°F or timetine 
temp 
<60°F 


LR operating? 


eOrient LM to heat 
antenna. 

or 

@cb (11) PGNS: LDG RDR- 

close 


0] INST FAILURE 


1) Abnormal high temp is for periods 
of no thruster activity after temp 
Soakback from previous activity (if 
any) has stabitized. 


RCS quad 1 (2, 3, 4) 
temp abnormal 


Oa 


I 
| 
aint 2: QUAD 1 (2, 3, 4=gpen “Tom oa be 
H @Ailow TCA to coat och (10 HIR RCS SHANE 
INST FAILURE matt oe 
I 2: QUAD 1 (2, 3, 4)- close 
! 
1 
l 
I S| Find bad heater 1 7 | Reconfigure heaters. 
ech (16) HIR RCS SYS A/B @HTR CONT: QUAD (affected 
{ 2 QUAD 1 42, 3, 4)-glose ecb (11) HTR RCS SYS A/B 
1 1: QUAD 1 (2, 3, 4)-close 
I .@HTR CONT: QUAD (affected 
I quad)~ MAN (as required 
l to maintain temp) 
] SYS A/B 1 AUTO HEAIEK 
| FAILURE 
i 
©) AB: lo where QUAD 
= 60°F, manual mode en- 
Heater sys in operation? gine operation may be undertak- 
en. Hf minimum pulse bit is re- 
quired, QUAD warmup to 119°F 
may be accomplished by steady 
state engine operation. A 3-sec- 
4 ond firing of each engine in cold 
I QUAD will result in cluster tem- 
| perature rise through thermal 
1 soek-back. After minimum tem- 
\ perature achieved, maintain op- 
I nsteees jdyible bat 
1 INST OR DOUBLE er ne eee Sees: 
I HEATER SYS FAILURE 
I 
I 
C-SOOLMS-1005 
SvMPTOM PROCEDURE a 
HEATERS 
Basic Date _26 September 1971 Chonge Date Page _5.2-63/5. 2-64 


E 
4 
5: 
5: 


-Emergency Procedures .... + «+ one 
Excessive Cabin Leak .... « « oe 
Fire/Smoke in Cabin (Not in suit loop) 
Fire/Smoke in suit loop ......s«.«. 
Suit Leak in Depressurized Cabin .. . 
Vacuum Changeover - PLSS to IM .... 
Crewman Vacuum Transfer to CSM .... 
Emergency Transfer, Using OPS .... .» 
Emergency Forward Hatch Opening (Cabin S 
Contaminants In ARS/Cabin Atmosphere . 
Smoke In Cabin (Crew Unsuited) .... 
Loss of Descent Power .. . » ». « o © « 
Loss of CDR Bus During Powered Descent 
1 To Abort (DPS Engine)... 2. +6 sess 
2 To Abort (APS Engine) . . 2. 2. 2 6 eo « 
3 Reconfigure . . 2... 6 2s e+ ee ee ee 
Loss of LMP Bus During Powered Descent 
To Abort (DPS Engine) . . . 2. ee ee 
To Abort (APS Engine)... 2. ee oe 
Reconfigure . . 2. 6 1 6 ee wo we we wee 
Extravehicular Transfer (Staged Vehicle) 
Subsystem Preparation for Egress ... . 
Final Subsystem Preparation for EVT .. . 


e 
oe © © © @ © 


de) 


ee 
ee © © © © © &@ © 


Tr IE en Se se 


oe @ 
aus f 
HR ew eH COMO AU SE WWNN 


VUAMAAUUNN UU uw 
. 


ee 
Whe 


Ce er ee ee ee 


HPP ee Ee eee COON AU EWN 


SP PWWWWNND PD HO 


UUUAMUUNNUU Yn 
ee © © © © © © © © ee ee ee ee ee hl hh Ol 
WW WW WWW WWW www www ww www 
° ° 
7 © © © @ © © © © © © © © © Pee es © © © & 
oe © © © © © © © © © © © © ee ee ele lll 
Pe er a ee eS 
eo 8 © © © © © © © © 8 © ee ee lel ele lll 
ee © © © © © © © © © © Be ee ele lel Ole lll 


ee © © © © © © © © © © © 


ace 
NE 
oe ee 


Bosic Date 26 September 1971 Chonige Date . é Page? => 


-LM 


LMA790-3 
APOLLO OPERATIONS HANDBOOK 


AIJSuUBIQ AE [NIT YSaAeIIXY 

JUsosep peiemod Suyanp snq gw jO Ss07 
quaosep peizMod Buyzinp snq yd) jo sso] 
aaaod quazsep jo sso7 

alaydsomje upqed/suy Uy Ss JuPUTWEQUOD 

(apts uyqes) Bufuedo yoqey premi10; Aduadiang 
SdO 3uysn ‘zazsuez. Aduasiawy 


*UOTIBANBZzUOD (paseys) ITseq 
SII UT SF VTOFYaA JF Vado Jou TTTA ATA SsFuddd NIGVO 


*BINDIO YAVIT UTQED UsYyA 
uo ywansyzzUOD (paseysun) I}seq UT BF soq_ : UOT Idunssy 


“a 
*T 
% 
“f 
m3 
“y 
*3 


uedo - NV4d NIGVD °SOa ad 


qesa1 ~ 31/94 WAVIV UaLSVW 


paaznbea se - gWid 291 
uado - ssaudgu NIGVO 
$009 @) 


ASOT) - ATA SSHadqd NIGVO 


*3g0 S908 uvz UT GED 

SasoT> ATA Ssaudmd NIGVD 

330 - 37 WIA NIGVO 

ssduod - ATA @ 3 V Sad SSadd 


SSaida Tind - ATA UaLWZAIG SVD LINS 
suado ATA ssaudw NIGVO 
uo - JT UIeA NIGVD 
Uo - WIVTIV UaLSvW 
sA[TRIFIeWOANe s1indI0 
BuyaoTqTo} ‘ezsd ¢°¢ 02 Sy*y> 02 Ssdorp sinssead ufpqes DayA ‘T 


WVF1 NIGVO AAISSAOXA T°E’S 


WS 02 Aszsuvly wNNIVA UBWAGID *3 

WI 02 SS‘ld - 29c0a8ueY ENNIVA °° a 

uUTqe> pazyanssaidap uy yeaT 3ATNS “Pp 

dooyT 3}n6 Uy ayous/aity °2 

(dooyT 37NS UF JOU) UTQBO UF syoMs/aITi *q 
yesT upyqeo sayseeaoxg *8 


:BuzMoT [OJ ayJ AsaAod Saanpasoid ayy ‘saw. [Te 3 saocTs pus SJomToay Buzzeen aie 
AGID YI IVY. passe st Al °3810M BupWOS|q WOIzZ UOTIENI~sS 3yQ JUaraid 03 AVaID |yQ Jo J1ed |yQ Uo asuodsal Jue QSUT v1 ;Nbax 
Selnparsozd asayul ‘suOT{wNI};Ss snoprezey Jo YUSAe JY UT UOTE 39AzPIDIII09 W1OJIad 03 MAJID ay aT qeua sainpasoid ADua8 100g 


ee eee 
EWWABAAaaaaaaaasdad od oe 


SFANGAOONd ADNAOUAWNA €°S 


Change Date 


& 


sic Date 26 September 1971 


-LM 


3 


LMA790- 


APOLLO OPERATIONS HANDBOOK 


440 - [28 Nvd LINS 


OSId LINS - (dW1 9 UD) ATA TOSI Lins 


Page 3:3-3 


d001 LINAS NI FXIOWS/TUId €°C°S 


eyed 9 - put 
SSdud NIGVD :Soa 173Un NadO - aTa dmnp 9 jayx{e2 uTQED 

F8d Q°y 02 9*¢ - pUy Ssaud LINS :Sog 

eyed Z°¢ 3W OLNY UOYI ‘NAadO - (PAJ) ata damp 9 JoTTa2 UTGeD 
uado - sgqudq¥ NIGVD :S9a aD 

SSaudd - ATA NUNLAY SVD NIEVD 

*A2}a8aquz ans yoyo AT TeNeTA 

(#8a1de2 203 aTquT;eae BT 70 

qWazToezgneuzy ‘ATuo a8eye Ausose 37) uzqua dump 03 asedaig 
3838}e2ad |1Tz 31 


a | 


*usqeo Sutdanp 20 Sut8and 
4q ‘8jauyay SuzAowsx s10jeq uTquo 
WO1} peAowal 2q JsMe sQUBUTEEQUOD 
pu® ayoms *dTx0} pereptsuocD 
3q pTnoys sjonpozd voz 3snquoy 


Change Date 


ONINUVA 


sdo@ aoT} 3} uBy JUepuUNper - [es NVA LINS 


UOFIENIFS JO JusMSSaSSe VID UO JUapUadap st peyst tdmosoe 
2q 03 SWdITt JO A9PAQ “UOTSTOVp suz3-1[wa2 GT 2Aaystnsuyaxa 
S1yz Buzen pue svso{3 pus s euTay Suyuuop jo aazquusaaty 


*Saa0TS 9 SJeuTay uog *¢ 


*paiznbaz se zaystn8uz3x~a @133 a8n 


*SNQ peIIo3z" wOIzZ 12aN0d vaCEDY 
*IUSIIND SATSSVOKE JOJ YDYD 03 [28 NON dWAL/WAMOd :Sdi 28p € 


SSauda T1Nd - ATA WALWAZAIG SVD LINS 


*Uoz27R80d dojs prey TINJ 03 pajez01 ST aTpusy 
aansua ‘ASO1D - ATA g@ 10/pus y o7u sSmid ueuM 


SSaudd - SATA @ 9 V SMU SSdud °T 


(dOO1 LINS NI LON) NIGVD NI SAONS/aulad Z°E°S 


ssunas20u4 owe [ 


Basic Date 26 September 1971 


OSId LIAS - (dW1) ATA WSI LINS 

OSIqd LIAS - (4GD) ATA TOSI LINS S 

‘eysd [T*¢ mOTIq STZ PUT SSdud LINS :Soq ueyA uo - 3[ UzeM NVd/LINS 4 
ATTeIFWewoyne pue AT snoaueyz[NuTs ind290 sjuaas ssayL uo ~ WAVIV UFLSVN 


NIGVD GAZIUNSSTUdad NI AVA LINS 4%°€° 


*htddns 7Q 103};Uow ATasoy{> ‘AyUo v8eIs JUsIEe JT ‘ET 


OLNV - (Pay) ATA dump ¥ JaTT 92 UTQED *ZT 


TWANWA - ATA SSddddd NIGVD ‘TT 


*Alesse.au se aZind ‘pajeuyme quod ST UTqe2 JI °OT 
ano 6903 a1qjz U 


ZO Ystuatdez 9 ainssaid 
utqeo uyejuyew 02 Alivssalau se ‘TVNONWW - ATA SSsaudad NIGVO 


uado - YOSNaS 200 

uado - ATA LUQAIC 

uado - dV NVd LIAS 

uado ~- Z NVd LINS 

uado - INOO MOld LINS 
7$909 @ 
uedo - T Nvd LINS :$93 
:A[T@I2FAIIaTa doo, Jxns |aIejTosy 


Change Date 


SSHUDA T1iNd - ATA UALUGAIG SVD LINS 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


ssguoqd - ATA NUNIZe SVD NIAVS 
asoD - ATA daITWd LINOWIO LINS 
*saaoTS 9 JauUTaYy saomay 


*uofatsod dojs paey [[njz 07 pa qejio1r sz asTpury 
sansua ‘qSO1D - ATA gq 10/pue vy au SSAUd YeUuM aSsOl) - ATA @ 3 V Sau Ssmdd 


Basic Date .26 September 1971 


WABVIAA DAD VA dasa adasda dd 


CA Ba WAAAAAAAAAAARAN 


*asy1i 02 821828 
aanjeredmsy uo; F[NIIZO pPNbT{ 991 [T}#3uN pesacsoid 
ou op ‘waTqoid & sz dn-aza—ax1z 102BBTTQNS SSsild JI agsoOld - ATA WaLVMdagd & 


*(anTq 02 anqq ‘paz 02 paz) paysoyT Asya 
9 S10JI9UUOD SPTS-IYBTI VOd 02 TPIT FGM ZO NT I2IeUUOD 


‘HHI 92 pusy 9 s8en0Is wos TROTT TG ZO W1 Monsy 
“WD BOIZ VEOY ZO Sd JeouUUO STG 
*@8en038 10} YdD O23 puFY 9 VOd HOIZ BATVA VBind aacusy 


“paezyanssaid aq youur> uytqe9 : WT OL SSId - WaAOZONVID WONOVA 


Jasar - 11/44 WIVIV UALSVN 


MOLA LINS - (dNT) ATA WSI LINS 
*eysd 


T°€< aansseid utqes uaya pamiojaad a28 6 pus g sdaqs MOM LINS - (YGD) ATA OSI Lins 


NIGVD HSAd - 4TA WADIZAIG svd LINS 
OLAV - ATA NINIZY SVD NIGVD 


Change Date 


NIQVD - ATA @ DFU SSMd 


*eysd ¢ pus 
9’ UseA{eq ST sinssaid uzyqws usyA Jyo - AT WBA NIGVD 
*eysd T°¢¢ sainssaid jyns vaya Jyo - I{ eA NVA/LINS NIQVD - ATA VY OFM SSmd 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


wo - 3] UIeA NIGYD 
@80T2) - SSHUdau NIGVD :Sdda ad 
OLNV - ATA SSaudml NIGVD 


OLNV - (Pa3) ATA dmnp 9 JaTTa2 ute) 


°NadO 02 396 OU Sy VATeA dunp puB Jat a1 UTQRO piwAIO; WOT - @Tpuey worry pavai0y 
pue peso]. S} YOIFY pxreAI0Z JT y YBnozry Z sdaqIs aTEO 
“OT u8nozyy Z sda3e wiozzad TTA AyNS YeQUy YITA UewAaID @SOT> - yo3IVY paBAIOg 


Basic Date 26 Septemer 1971 


wo 

"Vd 02 BTQeo wWUOD TROT TF qun aN 

Jajsuely YIBUUOD FY Yq WOIJ avTqud umd WW] JosauUC STC wn 

*SUOTIBITUNUWOD SBSOT dW uado - OI1GNV aS :HNOD 42 o 

a0 a 
*suOyJeoFUNUMWOD SaSOT YqD uado - O1dNV uqdd :WNOD 9d 
(add) 440 20 THON - 48 GaNOIG WIL *HROD 
*peiamod jou 318 210 
BaTqeo SuCTIeOFUNUMOD UBUM|ID 2BYI ainsus / pure g sdaI¢g (dN1) ddO 10 Laz - “8 GaNOIG WLL : WROD 

*1aa0d | 
JENS [BOT }Qun jo Aaazsuezy ou AjFAVA 03 PSD asanbay | 

‘(pai 02 pai) YTInNo O72 JaTIno ‘(anq{q 03 anTq) TUT 
02 JeTUT ‘Voda 02 Sas0yY ZG TROFTTqum Azajsuez] A IauUOD 
*mOIB ¥ S102ZDaUUOD ZO VOd a3eFAdoadde wory SBnTd sacusy 

*TBOFTHquN aazsuvzy uy ButaoTs you st 7H 3eYyI AjJFABA 3 

a 

°WSD WOIJ TBOFT FQ Avszeuv2z, saAya09y & 

c 

9 

*ival> st G 


Tauuna (7) pue uado sf yo3ey peayszeag (1) :suoTzdunssy WSO OL WadSNVUL WANOVA NVWAAYD 


*¥9d WO2Z SaS0Y ZO SSId JeuUUOISTG 


*W9d 02 3TqQeD wuoD 
W1 229uU0d 9 Y5q WOIZ AOJDIIUUOD T[ROFIIVaTa SSiq JosUUCTBTC 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*VDd 03 SUV WI BOIZ AOTZ AZT 194 

O - 88 14S AGON (Z7-3AR 20) T-9AT 

440 - 48 dWNd 

dd0 - “8 NVd 

(TBjUOZTIOY) AL ~ ATA WALWAIAIG NOILVILINGA 
MOA LINS - (dW) ATA TOSI Lins 


(3U03) WI OL SSId - YWIAOADNVHD WNNDVA S°E°S 


$auNnd3ad0ud 


WAAAAAAAAAAAAAAAAA® 


Basic Date 26 September 1971 


®A SVN AR VN BARA A ARBARBARARARN 


~ 
! 
” 
wv 
e 
re.) 
6 
a. 
*(88)yoQey Buzuado uy AQ [NITJZTP vanes 
feu yopya ‘ezed c[°o AT aqeutxoadde 2q I[IF4 aanssead 
MNFAQFTFNba uTqes ‘aaywa dump 9 JaT[a1 uTQeD aUO y8noryQ 
8} Suzyeneyxe 3] ‘wnnova 02 Asneyxe 03 VATPA danp pue 
JeTTaa uzqeo peoqreao WI AOTTS 02 uado aq prnoys says qey 
WSO Y20q ‘peyx.0p a2e WSO puw WI JI ‘SaaTeA damp pue 
JPFTFI UTQUS YI0Q YBnoIYy. Suzysneyxa usyn eted ¢/0°9 
M So3wezxordds aq [[}a sansseid wnpaqyTtnbe uyqes ‘2y/qT g 
re) JO 9382 28 70 BuzAoTZ yous puw Suzaezedo s,sq0 OAI YITA NddO - (PA3) ata damp 9 ja;T a2 utqeD 
2] 
2 NadO - (PYAO) ata danp 9 JatTa2 uzZQED 
4 *P2IwAz39~8 pus pawuop sgO eaRy aWI pus Yad (Zz) 
= zr pur pezzinssead eq Jouuws NSD 10 WI (1) :suo;3denssy SdO ONISN “M4dSNVUL JONAS Z 
a) a 
z *WSD O3Us JezeuBI] e 
oe Qo 2 
3] 
Ma n “TSOFTEQ@N WI A0IS rs 
a 
z a *S81OJD9UUOD VOU UT soETd 9 BBenc{s woIy BENTd TI¥ aacmey 
. “VOd WOlz Sas0y ZO WI ¥ SeB0Y OZA 901 WI Joauu0IsTG 
baw usdo — did 901 :soa 99 
re) 
& *TSOFTTQun Jeysuer2 y8nory2 Vor 03 AoTZ zo AzTI0A 


981d IIs ~- (dN1) ATA 10SI LINS 
ao 


OSI LINS - (Hdd) ATA IOSI LINs 


*@TqeD SuOTIBOFUNUMOD [BOTT FQuN 
29jSUBII BEA YIYD suopawosunumod saqnI;IsUCD ST, *TROTTFQun sajsuezy Yysno1y. AOTZ 7O 3283802 PSD Isenbay 


‘aanod Qyns TVIFTTqun sajsuez <Tdde 02 SD asanbey 


(QU03) WS) OL WI4SNVUL WANDVA NVWMGYD NVHMEYD 99°C °S 


Basic Date 26 Septemer 1971 


itis, 


NIGVD - ATA V STU SSad 


5.3-8 


OLAV - (PAJ) ATA dump F% zaTTI2 UTGeD 
:eqpsd ¢*y — puy SSdud NIGVO ‘Sod veUy 


Page 


NadO - (PAJ) ATA dump 3 JaFT92 UTQeD 


“st daas jo ¢ sUyT pue TT nzya { 
sdajs yyuwo ‘paiyznbea Ss} damp uyqed JIT 


a ION 
WIUd - ATA TaS WALSINVD 270 
‘eytsd aeaqto st 


g°¢ Ayaqeuzxoidde 03 asve15uy [TFs pul ssdud LINS ?SOg SUY T}3un 20 saInuy@ ¢ 2103 ZO IOTUIG - ATA V Jaa SSAid 


‘ZO PTQRTFeAe Jo JUNOwe YITA 
qua ys}{suod powiojzad aq TTeYs ¢ da3s 


NOILAVO 


Change Date 


*g1aQ9STUPD HOT] Azepuoces pue Arvazid yqoq Aq 
WoTIdIOSQe VOTIVUPMEIUOD BmOTTe UoTITsodpym jo UoTIIaT aS uoy3;sodpyw - ATA 1qS WALSINVD 709 


SS7UOT - ATA NUNN SVD NIGVO 
OLNV - ATA da1THY LINIID LIAS 


SSauoa Tind ~ ATA AALAGAIG Svd LIAS 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


:a8and suy w10j3 194 


SUSHASONLV NIGVO/SUV NI SINVNINVINOD 6°€°S 


suado yoaey [ind 9 aTpuey dsez5 

*yo3BT 29AO9OUN 02 |3eTd WED 29BI0Y 

*qoef yoqey uo ‘yo3eT yoIeYy Jo AJeT OF Sz preAuey suydy20, saowar 02 paedueyT [Ing 
suofzazsod yOOT UT pawuef st YyoIeT 


(4301S NI@VD) ONINAdO HOLVH CUVMdOd ADNSOUSWE 8°E*S 


ee: 
~S a so @ @ @ O @ O O OO OO OD 


Date 26 September 1971 


Basic 


~A BA BWA ®A@ PC ABBA BAARAAAA ®@ > 


an 
*@AFJ P2TTOIQUODUN UB sIBI;dTOIA8d a 
20U TIFA sainpadoid sty. Jo aouPuz0jz1ad pus doo, yyns “UF geo Uy syows jo AJFOTxXOQ pus wn 
ay. UF Jou SF sIINOs Vyous psuyWIajJap sAeYy AJvZID suNSsSy Ajysuap uo paseq pawz0jzad aq 03 [ days ry 
S 
ZLON 
‘en UT Z NVd LINS ‘peaors sasoy %Q ‘Mola 
TINS UF SATA TOSI LINS YIFA spow ,NIGVD,, UF SUV sunssy (pe3;nsun A215) NIGVD NI TIONS OT°E’S 
*vysd o1az = ainssaid 
UTqe> us4ys OLNV - (PAJ) ATA danp 9 JaTTe2 uzgeg 
4 “eysd €*y 3e sdoys Awoap puy ssmid LINS 
8 OLNV ~ ATA dgITM LINDUID Lins 
a tBEsd Q'y 02 sXkBoap sinssaid uzqes usyR 
] “PUT SSdaud NIGVD 9 LINS ‘:Sdq 1OIFUOW 
< < NadO - (Paz) ATA denp 9 jazTe2 utgeD 
wn uado ~ ssmidwd NIGVD ‘S24 ad 
aw 2 
3 2 SSHU9d - AIA a 9 V OFU SSaud 8 
s < ‘damp utqe> aaznb & 
i} *UOFSTOap auy3-Tee sy} z~T daqs -31 02 Yysnousd aisaas viv samny 2]x02 3} 2 
S 03 toqad (9T°Z*y Bred) yOayD AazAZ9qQuT aansseirg Vod/suv A[uo paiynbai aie quanbasqne 94 zT sdaas (W) 
NOITLAVO 
° ; 
al *a8ind Sup epoyA uaaaid oj *paztnb 
9 BTsd g*y 02 ainssaid uyqes azwyy -eTSd S9°7 02 £°€ 3S ATA 32 88 “dsoD ‘OlNV ‘3SOTD - ATA ARITIY LINDUID Lins 
<q SSadTa NIGVD JO VOFIENQIe DTIewWOINe QUaAard 03 paiaztNbay BuzToho Aq eted ¢*y Ae aanssaid upqed upequTE_ “IT 
aSOTD - ATA daITHY LINDUIO Lins x 
:eysd ¢ dy 
AT aqeuyxoidde 02 Saseai1>ap pu; ssTid LINS :S9q usUM ‘OL a 
r) 
*AUFTTQedeo yattar a 
aanssaid suy apea8ap IT} OT daas a 
a 
NOTLAVS vy 
N 
(2U03) FUaHdSOWIVY NIGVO/SUV NI SINVNINVINOD 6°€°S 2 
5 
Q 
$3uNGIIONd wa |v 2 
a 


9002 WI 


Page 33-10 


SS3U9I ‘Tid - ATA YALYSAIG SVD Lins ‘IT 
SSAuNa - ATA @ OF SSdud “OT dw 
saao[3 9 SJauTay uog “6 


Pau /Pau 
‘anqq/anta sasoy ZO ‘Vdd 03 STBOFTFQNN Sq JeuUCD 


*paiaznbaz se ‘aoey mol; 
ayous ,,ysen,, 02 AT[VI}TpoTiad sasoH Zo anta 26n 


aLON 


*qadau LON SNOILOANNOD LTda@ O18 3 997 daW1 
*ESOH VLON (P2330P JF “VLON F OFT INOYITA) 8, VOd NOT /aaa 


soany UF ATA JotTaY JFMIAFO JENS pue 
Zo 39e27C UT q2V S8ay sseig ‘JaUUODS;g INS UT SeaTeA 
uoTIeTOS] 3FNs YyITA eTSsd Q°E SF Janssaad uUTqED sTqQeAOTTE 


Change Date 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


a1ojaq eTsd og*s 03 ¥°¢ 03 vevarDUT [TTA aanssaid uTqeD 


(paatnsun etd) NIGVD NI GNOWS OT°E'S 


ere al i 
~~ a> D D> DDD >>> oo OD OF 


mMeayuyn “F7O UBZ QNs UsYyA MBID OJ MOTJ Zo saptaoi, Zo LOWWIG - ATA @ 9 V SOA Ssaud dN 
sasoy 20 @NTq Ao38Un div 
(4jt49A) OLNV - ATA dgITAM LINDUID LINAS dW 
*udiz QQ8> 03 skev,ep paads aa_ 
o°H usyA NO 83T qUsUodwoD 10jRIEdag o°n Qg uoTaneg sui uado ~ Z NVd LINS :SOqd ad dW1 
uado - d V NVd LINS ?SOa a9 
-€o qauaosag aTqeT}FBaAe Jo JunowF UO Sutpuedep 5 
papusyxs aq Aew agnuyw [ jo aut a8and utqea a 
1 
ALON 2 
*maz> 02 aTqTpne aq p[noys uoyz Ie § 
-aado aATeA JeTTaY *suado aATeA JatTe2r ainsseid ufzqeo qsoIa - veya : 
aqnuyU [ 103 ‘TVANVW - ATA ssaidey uTqeD ‘T dnt @ 
a 
& 
¥ 
wn 


WARRARARAAARARAARRAAYT 


Page .5:3-10 


OLNY vs (BTsd 9 O2 sinssaid uyzqus sonpez) 
NadO - (PYAO JO pay) ATA dump 9 JaTT II UTED 


*etsd ¢ 02 dunp ufq@o 03 z0F1d AQzFaBaquT “aTquas Ayyaama 
SAV/VOd Pue dnxADOT ATA JeFTIY IFMIITD 3yNS sainssy ‘eqnufm [ 103 103};UOw ‘eTsd €°y Ssadd LINS AJF29A 


*ainsseid uyqe> eacqe ainssaid doo, 
ans supequyem daqes sty Trym fO LoadIG UF V ON s801g SSHIOa - ATA V OMU SSMd 


O1NY ueya eTsd ¢°¢ 03 ssard uzqed sonpar 
N4dO0 - (PYAO 30 paz) ATA dump 9 JaTTar UTqED 


uedo - Ssdudqd NIGVD :SOa G9 


*AdID 02 AOTZ CO S93UFITUTIY MOM LINS - (dW 9 UGS) #,4TA TOSI Lins 


@eoT> - d NWA LINS ‘SO @9 


Change Date 


*wda 
008< 92 SasveroUuyT peeds dag gZqH uaya yno AT JusauOduoD 


dag QO¢H ‘sxOWS Zuz3ind 203 UoFIBTNIZIZI SyY SeIEFIFUL aso[T> - 7 Nvd LINS ‘$93 a 


LOANNODSIC LINS - (dN1 9 Y0D) &,ATA TOSI LIAS 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


“SInupe T UPYIFA OT 
nzy2 CT sdaqye wrojA|ag =*a[Nsa1 Aew uozTIezxAudse 
Aald 1O aynupW [¢ Yeuuvodstq ApNs uy upewar Jou 
PTINoOYS BATRA TOS} 3zENS ‘doo, agns ay aBand 
03 Japi0 UT AvI> 02 mot 7O SBIBUPWIAI ET dais 
NOTINVO 
SSHW9I - ATA NUNLAY SVD NIGWVD “ZT 
(2U02) (peaznsun ae1d) NIGVD NI AXONS 


S$aINdIIOUd 


Basic Date 26 September 1971 


909T 9U 


BAA BA WRAAARAAARABRWRAAAAAAN 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


4i0 ~ 48 WIV ONT = INO UHL OND 
°xBa Y A03FUOH «*(Bdz T°O) HOOS D9 vada “ey 
*pewoatTes st Zz “ON 1aIA9AUT 
Bay pa10jsal ale BuzAYsT_ sofzamu pus [e189qU] Z ~ AS UALUZANI :Sda 
Z - T98 NVd Lins 
ysnd ~ qd LiogV 
“OLNY - 48 SOV uay3 ‘apnzz Ie parzzEap 02 AzANsUED 
yTenues apzaoid 03 pasn aq prno> GIOH LIV - a8 SOV :9/S OLNW - 48 SOV :9/S 
SOV - 48 INOD IND 


NO - 48 GUAO GHD ONA SIG 398/43 7204 


(auyzsug sad) 310qy oL T°ZT°E'S 


“NO - 48 QUAO 

GND DONA Sad SSeTUN UACP Ynys TTIA sUTZug *32898 TeNUEE 
pue ‘doqs ‘21836 2;3eMOINe Ssaq jo ssOT puR ‘soy jO sSBOT 
‘payol vad ‘SNDd JO SBOT ‘3SsNI42 Sad YOOT 83 TNSeY 


*suing Sdd 3uyinp pasn sz { ‘oN 2zaz1aAUT «UOT Idunssy 


‘uo - IT nwo dmod Linvd YAdaIdA DQ :Sda pue 


‘uo - JT DIBA O57 PUE Sn@ Od ‘UO - WIVIV YALSWW :moqduds INIISAC GIAAMOd ONTUNG SNA UGD JO SSO1 ZT°E’S 


“2° ET *y Bred jay *(pa8eas) oTseg saqq w103z10g "y 
*parynbel se speoT [RITAIDaTa san3yzyuosey 


aSOT ~ ATA OCH Sad 

OSV - ATA LOATAS INVL WALVA 
NadO - ATA ZO OSV T# 

aSOD - ATA ZO Sad 


NO - “8 Gaad UG TVWHON 9 Lvd 
*peazojse1 smazshs jioddns e377 pue 3uz Yy3ZT71 NO - “8 Gaad 3S TVWION S Lv@ 


*Sda 


*uoT ean’ Zuo. (pa8eqsun) 2}s8eq UT ST Saq :UoTIdumssy WaMOd LNADSAG AO SSO1 TI°¢€’ 


-3-1l 


Page 


Change Date 


26 September 197 


Basic Date 


"E°7T' E'S Baud jay *aanByjuosay 


5.3-12 


yend - 3T/ad dOls 3ug 
:J3O9ND Jou J] 
*JJOIND Asnay. 10RP,UOW 


Page 


*x3ay 2oazuoW °(8dz 1°O) YOOS D9 Vasa ay 
Z - 98 WILYAANI ‘Sada 
@ - 128 Nva Lins 


821838 Bua [fTaun dn saow - VILL 
:019Z 02 Jas JOU SF AajuNOD proyserzy aBeTIN JT 


Slar - (ad9) 202 SLar/a1LLOUHL 


*ddO - “8 1d) ‘TVd 
7LNOD UHL DONA 398 Jou og | 


NOILAVD 


OSV - 4B WHY ONT :1NOD YHL ONG 


Change Date 


ysnd - qd g9VIS LUOEV 


*Suy8e 3s Je Jus;suesy spn3yz33e yoadxg_ “OLNV - 48 SOV :9/s 
USYA UOFSININS OpnIjz3Ie aszelT aq [[ fA aiayl uozayzsod 
J39sa1 ut 39q Jsnm IT/qd dOLS Yuasa pue uoz3zsod uLNY 

Uy 9q Jenu AS SOV :9/S “ASOT ST AIF FQEdeD 31eI8 TeENUEW OLNY - 48 SOV :9/S 


SOV - 48 INOD GIND 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


(auzsug Sdv) 310qV OL Z°CTPE’S 


"e'ete’s Saud jay ‘@inBpzuosay = ‘QT 
aiwieaq “6 


440 - “8 (YAO GND ONZ sad 
:023Z 0] sa908 x3qy usym ung azeupuial o] i) 


(2Uuzsuq Sdd) I10qy O] T'ct’e’ 


i 
WA AAAAAAAAAA AAA A A 


eet Date _26 September 1971 


LAAA WRAARARAAARAARARAARRAA 


3-LM 


APOLLO OPERATIONS HANDBOOK 


LMA790- 


*aen UF SJ} Z “ON Aa IeAUT 
3} pez2e3s ATT enuew aq ysnm pu uMop anys TTT sad 


*ZOOT 03 Sa08 3s8n2y2 saq UaYyA que;sueIy apnaziaze 


8TqQesysepun Jueasad 03 ‘AT aQe;paunT Pays} {dwosse aq asny 


“380T QUAD GND OND Sad ‘ pex20T 

vad ‘433 TFQedes doje pue 32838 DT awwO {Ne SdV/Sda 
JO S80T ‘SOV Jo SSOT ‘38N242 Sada YOOT :SITNSEY 
“Band Sdd 103 paesn sf [ °ON AazAeAUl =: UOTIdunssy 


"UO ~ JT 3nvo dwoo Linva 
Waddaad OG :Sda pue ‘37, uavA soy pue snq oq :moqduds 


“OT°Z°ET*y aed yay 


“O° TET *’y Bied joy 


ysnd - 31/q¢ Luvis 8uq 
NO - 48 WIV UALSVN 3a 
338n 


UE SE 7 “ON 1aq1aAUT 3} 10 patzsap sy dnyoevq [enuEE 3] 


yend - qd Luogv 
OLAV - 48 SNDd :9/S 


(aut Sdd) 320qy oO] T°€tre’s 


INdISAC CAWAMOd ONIUNG SN WI dO SSO1 CI'e’s 
3eee2 ~ 31/4d dOls Sug "L 
“SNOAZSpUd2 10J IYSET yea 9 SupSuva gHA ep a) 


*dooy [ooh{3 A21Upuosae SIVATIOV 
aSO1D - ATA T# MOA dVAd Tud "Ss 


ADU - 48 g JHA 

U/L - a8 ¥ GHA 

Lld/SOI - “8 4G0N 

U/L SOI - 48 U/L Sor 

W/L GNVG S - “8 4/1 aNva S 
*O1dAv 


fa - 48 INOD OLdnV :olanv 

440 - 48 WV OND 3.LNOD UHL ON 
Jeser ~- qd ZOVIS LUOTV/LUOEV 
sanzzuovsy = E* ZT “E'S 


$3uNGIDOUd 


-3-13 


Page 5 


Change Date 


26 September 1971 


Basic Date 


wz 
*pueq-s aatnboray Ldv 30 dMd - 198 GNVa S : 7 
AOIOA - as me 
NO - AS WADU 2 
LaSau/4i0 - as a 
Na JOIOA NG ~ as a 
aS - 48 YADU/ULWK ANVa S 
[WOO 
n@ - “8 INOD OLaNV ‘olanv 
M@ ADIOA - 48 ANIT VIVd an 
39891 - qd ADVIS LUOTV/LUOEV 
3s 440 - 48 WUV ONZ = LNOD MHL ONA 
9 ainBPzuoIey = EET“ ES 
a 
z 
<q “EET CS Baed jou *aandzzuozay 
== 2 
aw ysnd - 31/qd dos 8uq a 
oe) 2 3998 T> DL UsyA Uing a IuuTMIa2 OL o 
°o GO e 
Or “UOT IANS} JUOD [euzoy T ~ 48 WA1WGANI *Sda Ps 
N od 
3 as yend ~ 37/4¢ Luvis 8ug 
Sa 
o OSV - 48 WHV ONT *3.1NOD UHL ON 
o 
= ysnd - qd a95viS LUOGV 
° OLNY - “8 SNDd :9/s 
< 
(auytsuq SdV¥) 3410qy OL Z°ETee’s + 
Bs 
-t 
“E°ET°E’S Baed yay "andy yuo.ay Hy 
ysnd - 31/q¢ dols 8uq H 
$938 [> OL UaYA uIng sieUtwial oO] Hy 
“a 
3 
(auz3uq sad) 3zoqy OL TTETE'S é 
7] 
a 
[. a) 


LAAAARAAAAAAAAAAAAAS 


a A BS EB BBP BA A QB aA BA BB QB BS @ RB A BR Bd 


uado - V YMd OIDU1 ‘qa ad 
uado - vol » ‘€ ‘z ‘I avm :V SAS SOU GD 


4d0 ~ 48 SNOd 
INOD ZOOW - 48 MV ‘HOLId ‘TIOU 

70/8 
440 - 48 QUAO GO ONG Sad 


Page 3-345 


3es8e1 - qd ZDVLS LUCaV 
qasaxz - ad Lucdv 

SNOd - 48 INOD GINng9 
440 - AS WEV ONA = INO UHL ONG 


dq ~ 92 401da0 YVaD DCT 
(Papsen3) gavs - a8 Z9VIS 
:qa 


“SUOFIBIFPUT VAM] SHoFands 3zqyyUF 03 UO JZaT ST YDITAS NO - 48 WV WAISVW ‘da 


*apnatiziIe SuyT{To13uo0D st WSO suo; 3dunssy uado - INOS YWId LLY 32/S go 


-LM 


APOLLO OPERATIONS HANDBOOK 


z°T'9'y waed Jou (peatnbaz) (90d) unog-19A0q 991 


3 


9°o°CT’y Bled jay (paatnbaz) (pe8ei5) 8uz103 ;u0H DFPOyseg Ssaqa 


Chonge Date 


C°T°ET’y Bred yoy (Parznbaz) (pa8ezs) Buzrz0azuo, 2FPOtseg Soq 


LMA790- 


8802104 10} uopiezedsig BaIshsqns T°yT°¢e's 


*pa8eqes aToTyaa (¢) pue ‘10073 uTqes uo 
@28 SdO (7) “LAI Mlojiad Jouuss uwwaeiy (1) :suofadunssy 


(ZJTOIHZA GADVIS) UWAIASNVUL UV INDINAAVULKA 9T°e’sS 


3ese2 - 31/44 dols Sug *s 


w/L - “8 a JHA 
ADU - 48 V 4dHA 
Ild/SOI - 48 gqON 
W/L SOL - #48 Y/L SOI 
U/L GNVA S - 48 Y/L GNVa S 
*OIGAV *y 


(4U09) aanFzzuosey €°et’e’s 


$34NdID0Ud 


Basic Date .26 September 1971 


wo 
- 
1 
“ 
wn 
o 
o 
io} 
a 
"4 
) 
°o 
a 
a 
z 
<2 
z 2 
1a 3 
az é 
ge 
io] 
SF : 
<a 
= ai 4d0 - 48 OL1 YOIWALXA : 911 "tle 
“0 
: uado - dWNd 991 ‘sa @9 “Z| 9T dWI 
= 
3 uado - NVd NIGVD :S0Z 89 ‘T] It | aaa 
& LAY JO} uozIeredsig WeyeABqns TeUTA Z'yT°C°sS 
Hay 
uado - ¥OVUL 911 a9 o 
uado - gOVIS LUOCHV :9/S a9 ‘i 
uado - @ UMd JI901 :aa Go o 
wado - VoL ‘E ‘Zz ‘Tt avm a sas sougo ‘z{ot fam | @ 
oe 
uedo - A4SG/991 :SN9d 89 ry 
uedo - g9VIS LUOEV :9/S 49 2 
N 
(2u03) s89184 103 UOTIBIEdsIg WasASqns [*yT'E°S 2 
8 
saunaa0ud 3 


—PALRAARAAARAAAAAAALA BAAS 


: 


. 
> 


ee ee) au 
° 


wa w 
° . 
> 


> 


NN DDD ee ee ee pe 


w MWUUMUUUUWUU Wu us 
ee 
FWnNrOWMYWA US wWh 


Basic Dote 26 September 1971 


LMA TIO 3-L88 
APOLLO OPERATIONS HANDBOOK 


TITLE 


Contingency Management Procedures .........2.. 
EPS Prestaging Check - Lunar Contingency (One Ascent 
Battery only)... 2. ee ee een eevee cee 
PLSS Makeup to LM Suit Loop via PGA Interface... 
PLSS 02 Transfer to LM Suit Loop via Manifold . . 
PLSS H20 Transfer to LM Sublimator ....... 
ARS Configuration for use of CM LiOH Cartridges . 
AGS Passive Thermal Control (PTC) for LM/CM 
Configuration... ....505 228 cee en eeses 
AGS Passive Thermal Control (PTC) for LM/CSM 


Configuration... 2... eee eee tee we ew es 


PGNCS Passive Thermal Control (PTC) for LM/CSM 
Configuration... 6. 11 ee et eee eens 
IM Staging While Docked with CM only ...... 
LM/LGC-Controlled Spin Stabilization of (i... 
LM/AGS-Controlled Spin Stabilization of ({ ... 
Minimizing DPS Supercritical Helium Pressure Rise at 
Start of Burn... 1. ee wt te eee tw tts 
DPS Supercritical Helium Venting (Zero G, Docked Only). 
Deleted 

DPS Supercritical Helium Vent During a Burn 
Loss of Both Ascent H20 Tanks ...... 
Loss of Both Ascent 02 Tanks ...... 
Lose of Hoth Press Regs (Failed Closed) . 
Lose of Both Suit Fans .......e6-s. 
Optimization of APS Helium Manifold Leak 
Ascent Stage Oxygen Tank Bleed-Down Procedure 
Ascent Stage Oxygen Tank Top-Off Procedure . 
Descent 02 Venting ..... + ee ec eee 
Loes of Manual and Auto APS Start Capability 
Loss of Manual and Auto APS Start Capability 
(with loss of one bus) 2... 2 eo ee tee tees 
Loss of ED Sub-system . .. 1.2.56 2 se se eevee 


PACE 
5.42 


5.4-2 
5.4-3 
5.44 
5.4-4 
5.4-5 


5.4-6 
5.4-8 


5.4-9 

5.4-11 
5.4-13 
5.4-14 


5.4-15 
5.4-16 


5.4-17 
5.4-19 
5.420 
5.4-21 
5.4-22 
5.4-23 
5.4-24A 
5.4-24B 
5.4-248 
5$.4-25 


5.4-31 
5.4-35 


Poge 54-1 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*£10238q 
STy2 JO [eACwsI s1r0jeaq BDNTd e482 JOU 


"T'€"6°9 eaed Jay Jenm QuaeuZ7T[e NHI T8Ufd “eUTT w023 


Ppeaowel oq yene z ‘oN 410328q JUsDSep 
‘younsy avunyT 92030q saqnutw <JUeAL 


NOLLOVO 
uedo - SdVOl TIVE aIL SSO@ *Sdi @ 


dq - 423 ‘Lasau/ddo0 - *@ T10A IH € LW ID 
dq - 92 ‘Lasdu/diO - 48 LIOA IH T Lva aS 
*Sda 


GUL - PUT SdKV 
SITOA S°ZE 03 O°SZ - PUF SLIOA 
e218 - q3 ‘NO - “8 Gaad (4S) aad dn wow (9) $ Iva 
e213 - q3 ‘NO - “8 Gadd (40D) ZS ‘TVHAON (9) S LVE 
BITOA Z°LE 92 STE - PYF SLIOA 
(9) $ Lv@ poo’ - [98 NOK dNal/¥aanod 

:Saa 


*wut2 STy2 3e peuedo 

(Z) SQVOI IVE ALL SSOWD :Sdd GD 2 FUTT 
WO1J PSOACMaX 2q JEMM Cg T “ON 89T10228q 
qua2seq °‘syjed peaz dnyoeq 9 [wEZ0U YI0q 
uo ‘aut{-uo peostd oq asnm 429238q JUsIEN 
e@TqQven ‘YUN, avuNT s20Jeq seqnuTw 42274] 


NOILAVD 


(XINO AUALLVE INZISV NO) 


JONZONILNOD UVNNT - MOAHD ONIOVISANd Sdd T°9°S 


*UOFIENITS VS[IFYIA [VUpMOUUOU 
e Suzinp uofqeizedo w1939-3u0T pue ‘WS ay3 203 J1oddns 
.380q-23FT,, @pFacad seinpesoid queweseure AoZusuz UCD 


SAUNIAIONd INAWASVNVK AONZONIINOD 


¥°s 


Page 54-2 


Change Date 


Basic Date 26 September 1971 


LMA790-3-LM . 


APOLLO OPERATIONS HANDBOOK 


aSOT) - 474 @ Sau SSdud 


GSOD - 4TA V Ode SSid 


aSOT) - 4TA TIld SS1d 


aSOTD - 4TA ZO OSV Z# 


qSOTD - 4T4 70 OSV T# 


aSOTD) ~- ATA ZO Sad 


(33%) NO CHOI - ATA JAOLORS ZO WIUd 


“(ATA 02 ONT ‘pez 02 Per) Yod 02 Se80Y ZO SS1d J2eUUCD 


“SS'Id vod 


* (@nTq 03 
@NTq ‘pez 03 pa1) VOd 03 pedoeunOD sTEOTTTqQUM Z0 WI 
uedo - ssiadwa NIGVD °SOd @ 

wedo - Nvd NIGVD :Soa 99 

MOld LINS - (dW1) ATA 10SI Lins 

MOA LINS - (40D) 4TA 10SI LIns 

SS4U9E - ATA MENLZE SVD NIGVD 

SSHW9U Tind - ATA WELWIAIC SVD Lins 


SSauogd ‘Sata @ 9 V OFM SSaud 
:@pos ssei8e 210; peanBzzu02 wr 437204 “tT 


*pearasuos oq 3S6NH 70 WI (€) 20 ‘peIetdep 
St ZO WI (Z) ‘paztaneseidep st utqeg (T) :sucyT3adunssy 


*SSId (- 103 spunod gt-¢ ‘ssid 
Q- 1403 useSixo jo spunod {{°z spzaoad prnoo ainpasv01g 


@OVANAINI VOd VIA dOOT LINS WI OL dNaXVW SSId Z°9°S 


dq ~ 93 ‘LaS#u/ddO - 88 LIOA IH ¥ LV UD ‘Sz 


“SUT WOlZ peace 
~22 9q Jsnm y “oN 419338q JUaIsep 
‘youne] aeun, a10j9q seqjnuye usaas 


“AHI UsyTTe 
-81 02 8BF3 STYI 38 paeatnbsz aq Lew (1°C'°6"y 20 g°T°6"y 
eied) sanpscoad Sugnbi02 ‘sins20 juazeuesy paqoedxeun 37 


NOTLAVD 
dq - 93 ‘LaSau/dd0 - 48 LIOA IH Z LWW ZS ‘Sada 


(3909) (KINO JUALIV@ INZOSV 4NO) 
XONAONILINOD UVNTI - YOUHD ONTDVLSadd Sda 


Page 5-4-3 


Change Date 


26 September 1971 


Basic Date 


LMA790-3-LM 


APOLLO OPERATIONS HANDBOOK 


*SSId £- 103 spunod 9°1z pue ssid 9- 103 spunod g°9T 
2q pTnoa sanpazo0id szy3 4q papyzaoad 10384 813xe Jo JunoEy 


*pazeTdap st 70 SSid 

USYA sUFMIZISP 02 (d68SCdD) Finsseid plojyueW 203 ;U0N 
osTe ued NASH ‘*perIeTdep sft 70 SSid UeYyA supEIaIap 

©2 (dZ787819/dZ8T8L9) eansseid 79 SSid S102};U0N NASH 


“(eyed OCT xoadde) y¢ moTaq aeve2zep 07 4273UNNb 7H SSsTd 
MOTT Jou Op *70 SSid 4q peTTedxa aq 03 St OZH SSTd JI 


*SSId £~ 10} spunod ge pue sstd 9- 103 spunod 
TI°Z 94 prnom asinpasord styq Aq papyaoad uaShxo e13xq 


‘deo aenp 8uy32373 UTEP OZH SS1d srowey 


*s8utIIaztz UTeAp ¥ 
Ill3 OZH asodxa 02 dey{z uofIeTNsuy Tew1zsYyA Sss7q vedo 


(P43) GaSOTD ~ ATA JTITTA GNV dAOLNHS OZH 


YOLVNITANS WI OL WaAASNVUL OZH SS1d 


*d®1z3 SSId aanzes 9 asoy sB82"Yy2a1 70 ACIS 


*edeo Jsnp [Te sUy =e ButIITZ TIT; 
ZO SSld 8013 asoy a82vy901 79 WI JeuUUCDSTG 


daSOT) - ATA Tild SS'Id 
2UOTII0ATP NASH Uody 


NadO - ATA TIld SS1d 


aSOT) - ATA Z0 Sad 

4aSOT) - SATA 70 OSV Z# 9 T# 

OLAV - ATA daITau LINDAIO Lins 
OLAV - ATA NUNLAY SVD NIGVO 

aSOWD - ATA SSaaday NIGVD 

NIGVO - SATA @ 3 V OFH SSaud 
NIGVO HSAd - ATA WaLWaAId SVD Lins 


*saa0TS 9 s30NTOY OG 


*BuzIITF TIFZ ZO SSid 02 seoy 
Joeuuod 9 ‘de> Jenp aaows1 ‘asoy a31"YyD02 79 HW] A038uUn 


deo 3enp sacmay °8ut33Tz 
ITZ ZO asodxa 02 deyTz3 uoyINTNsUT TewWIEY4 Ss1qg UedO 


@IOJINVN VIA dOOT LINS WI GL YadSNVEL ZO SSId €°9°S 


Change Date 


Basic Date _2© September 1971 


“Us; Que UTqFD JUaA 02 Seq OJUT YNd aq 3asna aToR 


°AO38 F Bsoy eBreyoe1 OZH WI 02 2esuedsTp OzH 3>eUUCD 


*SS1d pucoes 103 ET YSnory2 { edeqe Qwedsy 
*$Slq 91ndeg 


‘dvd 3enp TTeI8uT 9 
20350UU02 UFPIP OZH SS1d BOI 20229UU0D BuyjUeA sAC~Ry 


‘de> Jemp TIe3e8uy =F SuzI373 
TIS OZH SS'ld SO1zZ escy e82reyI01 OZR WI ID=EUU02sTC 


a80T) - 4T4 OZH OSV 

°daje 3xeu YITA pesdoid ‘uozIeTdep 2v8U ST 29ISNPSBZ SSId 
BY (NESN BOIZ TRUSTS uo) peuzwrezep useq sey 27 usTA 
NadO - ATA OZH OSV 


*esoy e81vy992 OZH 
WI Joeuu0D 9 SUFIIFZ TT¥3 OZH SS 1d S013 ded aenp sacwsy 


*rasusdsTp 07H J2eudODeTp F ss0y sB1eYI01 OZH WI A0ISsUp 


aSOTD - ATA OZH Saad 
4aSOTD - ATA OZH OSV 


*deqas jxeu 03 
pessord “707 o1e s8uypeaz put ALTINVND OZH :SOq UeUR 


“k[qQuesse VOTIDBT TOD suyTIn [wus MoI 103>D90UN09 
Suzen ‘Quatque uzges 02 103>0NN0D UTeIP OZH SSid Ive 


°y 


3402) YOLVWITANS WT OL WAASNVEL OZH SSTd 9° 9°S 


es ee 


QNOT OU 


Page 5:4-5 


Change Date 


26 September 1971 


Basic Date 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*doap ainsseid ayqns saze—nays 


*[-G a1n8qz sas 


°8,V9d BOI 

pedsuUO ISTP 91" BeGOY ZO WI (y) pause ‘eT QeTTeAe a1" 
siaidepe pue se8pti31e2 HOTT KD (€) ‘pepuedxe aie sa3py33 
282 HOFT WI (Z) ‘Paq20p a2e WI PUF KD (T) ssucoTadunssy 


MO'ld LINS - (41 9 409) ATA TOSI LINS 


*MOTZ JO UOFIIEITP 
pel;sep UzeIgGo O2 sesoy (entq) ATddns 70 WT BOTITSOg 


*SOTITATION MO29 
Buz yonayego spnztosead 02 szeadepe s8pzxzI2e9 HOT1 YOTITSCg 


*ssoy (entq) Atddns 
ZO WI yee Jo Suzuedo yo xT ey-eu0 xoidde pesoTs sede] 


* sis qdepe 
@8pt1I282 HOTT WD 02 Sesoy (pez) WINIeZ ZO HT YI00 Yudqzy 


ASOT) - ATA 22ITAE LINIUID Lins 

SSHU9a - ATA NENIZE SVD NIGVO 

SSIUOI Tid - ATA waLwaAIa SVD LINS 

SIG LINS - (a4W1 2 HAD) ATA SI Lins 

(paaower a8pzi132e9 A2epuoses) O75 - ATA TS WALSINVO 709 


T - Te8 NVd LINS 


SADCTULUVD HOFT HO dO ASN 80d NOILVENDIANOD Sav S 


°e°s 


L¥ZE WI ‘909T Ou 


, WaISAg TeACHaY SpTxoTG uoqieD jequemazddns ‘[-¢ ain3qq 


YwaHLIOOL Gadvi HO! WD 


aSdVTIOD Ova LN3AId = 


3dV1 
OL HOYV avosauy> // yp / / / 
LNaWaVD 
3dV1 HLOTD ann009 samen 
Ova DUSVid 
Qa p 
os ("qu ( - te 
s 3SOH LINS 
38 enon 
AlddNS sa 
3 si9aIU1uv> x 
HO! WD NIgv> 


NOILVTIVISNI 
HO! 1WWYON 


Page 5.4-7 


Change Date 


Basic Date 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


SUCTI_pUoOdS aut Tee2 Aq pauyulzs33aq 
*UOFIVINITEJUOD WSO/WT JO apom Jld 
P®TTO1300I-sgy 103 sdaje Alessazau szUZENDOp ainparo7g 


*3Y48]TIA sTOFYsA UO spuadap sat] 


*Surdaep o]7JewoI{Ne sapTAocIg 


"S*E'S*y PUR E°E Sty Bled Jay 

*eTqeatsep aq Aum (¢ dajs) apnzz3qe 

Qld TePIFUT 38 auewuSzy~eer syxe-Apog *‘QuewsutyTe sxe 
~kpoq ‘*a*} f{pesn aq fem quawuSyTe Auy °7°6°y e1ed soy 
“9°Z°O°y ered Jou 

"T°Z°9°y Bred Joy 

SUOTIFpuoD suzy. {ee1 fq poutazsieg 


*woTIwansy{zZU0OD 4/NT JO spom Dlg 
PeTTOr300D-sny 103 sdaqe ALessaleu SJUvEND.Op ainpss01g 


UoTIWwayzIe BaysXsqne aiepiadoiddy 


NOTLVaNSTANOO 


WSO/W1 WOd (I1d) ‘IOMINOD TWWHAHL AAISSVd SOV 2°9°S 


(298/,€°0) 298 z xozdde x03 MVK ~ VOV 


aSind ~ “8 AVA ‘HOLId “TION *°9/S 
suey. ‘upm oz xoidde 103 aT24> IFBTT 92 SOV ACTIV 


INO 200N - “8 AVA ‘IDLId ‘Tio’ :9/s 
*SPNIFIIS Old [STIFUF C2 VOV SA JEANsUBy 


SLac 7 - © ‘ISNHVEL/LIV 
NO - 48 Id) TIVE 
SINOO UHL ONG 
Sov - “8 INO dImMm 
XVH - “8 GNVE GVEd 
INOD BOOK - 98 AVA ‘IDLId ‘TION 
@10H LLV - “8 SOV 
29/8 
s@pom [O13U0D 203 s1nBTjzU07 


O98/,$ - “8 AIVOS HIVa 
WLdO /AME O01 - AS NOW Mia/ALva 


SOV - 48 NON ZQNLILLIV 


ssketdeTtp 2282 apnzz3IIV ¥ VpNIzIIw yeICI SOV YyeTTqe3s” 


(pezynbez) quewuSyTy Sov 
(peztsep) a3noy_reYD SOV 
(psafnbex) dp-19n0g Sov 


BOTIVATION Besisqns vye;rdorddy 


Page 224-8 


Change Date 


Basic Date 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*a2UueIIj91 AU 


Suyystrqeasa Aq ‘puvqpeap apts3no aq you [TTA aToFYyaa 
3eyQ sdinesus days syy_ ‘*pueqpeap sonper [TTA da3s yXaN 


*A¥PFIoy NE [or.U0I-Jaf 9N71 soOnpez [ITA 
yotya ‘sqeaf soy Sutazy paemaop jo Butt qestp 103 saiedaig 


°S9IVA D[OTYIA BUTMIIISP OSTR UPD NISH 


*@pnjy338 Old 
@IVTIFUF O2 ASANIUVE TeENUEM 103 |Bpom [013009 997 dn sq—a5S 


*Sa[paeu JOIIT WO GIIVI SPNIFIIF SNId 


"G°e°S*y pue f7°E°G’y ST°E*C*y zed yoy 
"B°T°9°y Bred say 


(9O°T'6°Y Bred you) 
*JusmuSy[e qusosezd ‘*a°y fadTzZINB [ [FA JsuusT[e pNI Auy 


"E°T°O°y Bred Jay 
"T°T°9*y ered soy 
SUOTITPUCD say [eez Aq poutazsjeg 


OLNV 4242 ‘C'TIOH LIV - 48 SNDd 39/S °9 
10 

33° - IT avd ON 

ALLA Say °8 

s@dUeTaya1 AsuU YysTTqe3sy 


at fay 

“A1AVNA O23 396 |1B sayPIzAsqvNd © SKS 9 V SAS ‘Soe AJTISA 
azsz Aoy 

ALS7T Aon 

ALON SZA Sey 


UTS OT ITPA 
OLNV - “8 SNDd 39/S 


*OPN3ITIIF Old OF VOLL VTA AsanauRy 


w92a Soy 

(WH LIV - “8 SHDd 

INOO Z00H - “8 AVA ‘ROLId ‘TION 
20/8 
SNOd ~ “8 INOO GIN) 


04S8/.$ - a8 ZIVOS ALVa 
a09a 4ey 
ULdNO/aCa OTT -— “8 NOW Wad /alvE 


‘ILENI - “@ 7% 1VGd 
TIANI ~ 48 T Ivdd 
3 Tvaqdao 
SNOd - “8 NOW ACNLILIV 
saketdstp 3382 apn3z33e 2 VpNIzIIw [¥I03 SOND USTTqQFISA 


(pazznbez) (Cou) sUTINOY pro] BIed aw 


(peazynbes) QuewuSTIV oI 
(peafnbex) (Saz3¥1edg 991) dn-18M0g MONI 
(peztnbez) dq-19840g 9911 


BOTIWAZIOV waysXseqns svsIeTadoiddy 


(20035) NOTLVENDTANOO 


WSO/W1 80d (D1Ld) ‘IOBINOO TWHUAHL SAISSVd SONDd 8°#°S 


TYZE WT LOZE WI 


Page 3:4710 


Change Date 


26 September 1971 


Basic Date 


SUOFIFpUCD auzQ [vez fq poutuszs eq UoFIwazIoe wazetsqns s3eTidoaddy 


suoFIeniys ADuaBuzquos ut 413Qu00z 
22039q WT FFA KD JO UOTIeAyTTqQVIS Uzds 103 s1edeid 07 st 
ainpssoad 4Tup — YITM PeyxI0G eTTUA Suy3eIs WI 30 asoding 


XINO WD HLIA G2X000 ATIHM ONISVLS RIT 6°9°S 


uo - 37 dvd ON 
a9LA Say 

QOH LIV - 48 SNdod 29/S 

*pedoyq St Qd WINd UOYyA suySaq AazazIOe Jer - ECA hay 
ZON TZA ld 

aSSTOO 4ay 

aaTeA peol - TON IZA ld 


“PoIVTIyUy SF Old 103;3e8 sBay3273 gva squsaerg 


*aqwa puosas/.c*o 


*at Azvuyen7 sad 


9382 2aANsUEH |pNIz3Ie perysep syxe (met) J = Zy¥9T 94 azyze say 
Ssoippe peo] ~ TON IZA 1d 

* (xnao1aa) ASLLLL doy 

eT3ue nD 30 suey jo aqV2 puocces/ .¢°O ATe 3ewTxoIddy MyTeA peo] - ION IZA ‘L 
°at Azeuywny] Ut LE9T 94 ALEZE Avy 

SSOIppe peoy - TON IZA li 

as day 


SpecT XISC JO 2equnU PROT ~ TON IZA ld 
aljepdn L20mem-g 1933895 - az/A hay 
speemez301d {1omem eT qeeeig 


*2q8zan aToyqaa Uo spusdap sestnd zo raquny 
*puoses/.€°O ATaIwmyxoadde jo seqez aTOTYaA sO3NT2;UT 
*opom setndmy wneyuyE O07 dn s395 


sestad o¢ xordde ay8y2 ae 
QOH LIV - AB SNDd :9/S 
uo - 3T dvd ON 
A9LA Sey 

sTenumy °e 

seernpsseid Q1g eat IeUIEITY 


LMA790-3-LM | 
APOLLO OPERATIONS HANDBOOK 


“Uys CT JFK 


avea doy 
SIYZTIA BTOTYA - LYN 9OA 
Odd 424 

AXTXXZ ‘atza soy 

UoTIVINSTZUOD avd - 99N 990A ‘ld 


*aanjonijs suetd aseud ava 
O23; BIep sanyTyez—-39f szvzsue13 ‘paqetdmoo usya *4 daas 


34903) NOITIVUNDTANOD 


Page 5.4-11 


Change Date 


26 September 1971 


Basic Date 


LMA790-3-LM 


APOLLO OPERATIONS HANDBOOK 


wii 


|@pn3zyzIzqwe SupzsZe3e 0o2 2aanauwU - YOV 


ULdO/AMU Od - 48 NON WiA/Alva 
SOV - “8 NOW ACALILIV 
skeTdsTp 1OII] |VpNnIy7IIe/opngzzqe AIaTIsS 


TIGVNA - 48 dOUd VOV 
Slar 4 ~ 48 ‘ISNVAL/LLV 
NO ~- 48 ‘1d0 ‘IVE 
INO UAL INA 
SLar = (dW1 9 80D) 2U09 SLar/a1LLLOUAL 
TIGvNd - (dW1 2 WD) 48 ‘ISNVAL/VOLL 
SVOLL/VOV eT WU" °t 


NIN - 48 GNVG dvad 
C@IOH LIV ~ “8 SNOd 
(10H LIV ~- “8 SOV 
INGO ZOO - “8 MV ‘HOLId *TIO€ 
29/8 
SOV - 48 LNOD Cin) 
3 TorQUOS apnzyt33e eyes *tT 


*o*z°G*y Bred jay 


: *Suy8e.e8 Ie 
s8uJ3298 GvVd YIFA payeyoosse swatqoid sproaw To1ZU09 SOV 


(dn sNod 37 pez Fnbex) (Cou) peo] Fa" dvd 
(pezatnbsz) yooyy Suy8eraeezg soa 


*S°T°O°# ezed yaa 


wired joy 


*L°2T*y 
*O°7T°y Bred Jay 
"o°7T*y ered yay 


(paztnbaz) yoeyp Suz8e3eserg a7 


(pazqnbex) yoeyD Suy8erserg Sia 


(paz pnbez) 
10JI9A 33VIS pUe IVANSATE PTQITTdde ‘arepdn NASH 


“L°T'9°y ered you 


(paiysep) (Suzavzedg 991) dn-18A80q MHI 


"E°T'O*y Bred Joy 


"ET°T°O*y ered zou (Peatsep) 3891-3T?9S 391 


"T'T’9*y ered yoy (peatsep) dq-10M0g 991 


(partsop) 3881~JT9S VAV 


"E°7°g*y Bred Jay 


"T'Z°9°y Bred Joy (peatnbez) dp-xzen0g Sov 


Page 524212 


Basic Dat 26 September 1971 


dod 3txe ‘ayy hoy 
“WN LEA Td 
Buz102;Uom AY ewUTEIE. 03 a¥EA 20 CHG Loy **T 


Page 54-13 


wedo — ¢ umd DIDI :aa GD 
wedo - V aNd DID01 242 


193U8 - YWOLL 
20 = XAY UeUM 


PTOY 9 dm eacm - yoLL 
Wald - a8 2WIS :47 
283099 - VOLL 

t8d3 C°0- 02 €°0- = xXAY UsKA 


PTOW 9 UROp Baow - YOLL 
700700 - PUF WL LINAZ UeuH | ¢zy 


NO ~ AS WHV WZLSWN :0g 
30939p Jo ano - yy 


WOLy 9 
4000004904 9 
700000+509 9 
400000+409 9 vaza sey 

2X0A TTFD *6 


edy X°xxxx Z Cu 
edz X°yyxx Xk 7H 
edy X°xXXXX xX TH 
(WT) AV - €8N 9TA “a 8 


aly ALCa fay 
sWeIZoIg A0ITUOW JenzYy 399TVS a 


°PUT WWI LNAT 385 °9 


dq ~ 43 ‘aovaavad - as siva saa 
dq - q3 !1asmi/4d0 - A® LIOA IR 9 Iva waa 
dq - q3 ‘1asqa/ad0 ~ “8 LIOA IH £ iva wad 
dq - q2 ‘1asmt/ad0 - AS 110A TH z iva as 
dq ~ q2 S1asma/4d0 ~ a8 LIOA IH T iva as 


*S8Tpeeu 10119 820107 


. Change Date 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


Basic Date 26 September 1971 


°aqez Buzddoys 997 Jo + 
AIT EqESssod yo asnesaq ‘ya 29238 XNSQ 10 YOY asn Jou og "pokey 8} YINA UAYA sadusMMED AITATIDe Aer - €€a Aay rn 
ZON TZA ‘lh ° 
AZ9T9T Aoy 
5 °aT Azeuyan] iad 9381 Psl;Tsep Jo anyea peo] = ION IZA 1d & 
9381 J2ANoUEM |pNITIIe palysap syTxe (MBX) g = Z99TA azeze Aay a. 
SSSIppe peoT - TON IZA ld 
AITSL£ 40x 
MNTeA PROT = TON TZA ld 
"aT Azeuyen] ut (€9T 94 aLEzE oy 
SSaIppe peo] = TON IZA 
as sey 


SPECT ANS JO 29qQuNU PROT - TON IZA ld 
arepdn L10mem-g 193389 - 9714 Koy 


33° - IT avd ON 

LLA ey 
(1H LLV - A® SNDOd 39/S 
SNDd - 48 INOO GIN 


J4S/,SZ - “8 AVIS ALVA 


SNOd - 48 NOW ZQNLILIV 
:e4eTdeyp 932 epnzyz3ze | apn37T3Ie TeI03 YSTT qe38q "T 


“S°E°S*Y puw T*e*cey ered yoy 


IYysTea Tene = 7y 
(mauyuta) spunod Z9y‘eT = Ty 
LON 

XXXXE = TY 
99N 


_ Change Date 


"B°T°9°y wired Jay (paatnbaz) (fou) euTanoy peoy e3eq ava 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


“E°T°o*y Bred yay (Peatnbaz) (Zuzaezadg 997) dn-z9ea0qg pI 


“T°T°9°y Bred yay (pazynbez) dp-1en0g 991 


SUOTIFPUCD uz. Tear 4q pautuzszeq UOFIVATIOG HaQsisqne aIeTadoaddy 


“pemols a2e WO pur WI (€) pue ‘(aqgql ered J®2) pa8eqe 
useq sey WT (Z) ‘pe8eqs usaq sey ys (1) ssuoyzqidunsey 
°StxXe-X NT Inoge (puocses/.0z) utds patTtTo13u02 

“091 Suy3uematdwy 103 ainpas0id AISA SQUsENZ.0P ainper01g 


26 September 1971 


WO dO NOTIVZITIGVLS NIdS GATIOMINOO-OS1/W1  OT*¢°S 


Basic Date 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*9°Z°9° Bred soy 
“T°Z°9°y ered Joy 
SUOTIFPUOD omy Teer fq pouzeisiag 


*S}xe-x WI Jnoge urds puoses/ ,0z 
(Sov) Tenuww Suyjuesetdat yo poyzem SquemM.0p sinpacso1g 


(paazsep) anoysey) soy 
(pazynbez) dy-1an0cg soy 


UOFIVATION Bajeisqnes sIVTIdoiddy 


WD 40 NOILVZITIGVLS NIdS GATIOMLNOO-SOV/WI IT’Y’sS 


“WO 02 29jJsweI3 aaI5 


Page 5 2 4 2144/5 e 4=14B 


Change Date 


dq - q3 fasoT) - “8 INRA Tani 
dq - 3 fasoTD - a8 LNAA GIXO 
ddd Sad 
(198u0T St AaAaY~TYA) Buz3ZUaA yo spuoses 
@AFzZ 19338 10 Buyseaisep ssaid ays - PUT WNITAH :SaH UeUH *<S 


Page 2.4-15_ 


4x8 - 43 Snad0 - “8 INGA T9Na 
&e18 = q2 $NadO - AS INJA GIXO 
s1nd0@d Sad 


*IF4FYGE VAM) Suyaowaz a202 AeTal 03 
aap ‘ai0 - AS WIV UALSVW 20a U8UA PIVIV UALSVH eT qFSS0g 


di0 ~- AS WEV UALSVH 
Wa - “8 INGA Sad 
NO - AS WAV UALSVN 

2az 
$S9aTea WSA YFNoIY. sHS Waa ‘uOTITUST 29338 spuo.eS sat” 


4013 ~ q3 !Nqd0 - #8 Z OmU OR Sad 


°UING ISIZZ JF 
woyIeZyInsserd Sad JeTquR ynoyIzA wing eIeTIFUL 2 SAH *T 


°67°7*°Y Bred Joy 


*JUassep palanod 10 aznperdo0id 
Suyz3enzy2 saq Aue 03 ppy 


ALON 


Change Date 


*SHS JO SSOT a3eTdwOD JUFYINGeI puF UING Jo 32816 
29238 ATQ20Ys Bu;ACTq Boz ySTP 382nq aS SsJUsAeId vsinps> 
~Olg “ing JO 31838 Jw BTSd HO/T speeoxe sinsselid (®HS) 

WNTTIq TROFIAIAadne sad J} parqnbaz st ainpasozd stu 


Nund dO IAVLsS Iv 
4STY FUNSSAd WAITIH IWOILTMOUAANS Sad ONIZIWININ ZT°Y"S 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


°HD 02 29zsuv1] ABID 


POUTeIIF 99s/ OZ TF3IUN ARK - VOV 


SOV - 48 INOD dINn9 
O4S/,SZ - A8 AIVOS ALVY 
@IOH LIV - “8 SOV 

INOO 40ON - AS T108 ‘HOLId 
WId - AS AVA 


Basic Date _26 September 1971 


Page 54°17 


Change Date 


pezeteq Cr°e°s 


Pel;sep se - aS MVA SHOLId ‘TION °9/S 
VOLL FFA 33BY Y2IFd INO TIAN *OT 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*“SaATBA 
INZA CIXO PUP TaNd 242 Uedo afo42 03 Nisw 4q paasanbal 
2q few nai2d ay) ‘48d ¢ peaoxa seeid WaTINo Bax snuyw 
ainsseid a8e[[N prnoys °saznsserd a8e {In BuysvazsuyT SNadO - AS 7 OTY OH saa 
Aq POTzt1@a aq UBD *syURI JUPTTadoId OUF pezwea St sHS SWadO - 88 T Oma 2H Sad 


SaSO1D - “8 INAA GIXO 
SASO1D - AS INDA THNd 


26 September 1971 


Basic Date 


voz0z HT 


LMA790-3-LM 


APOLLO OPERATIONS HANDBOOK 


*qeas ATTN 
©] 3TTYA &@ ByxBQ SIATEA QUA ay. PTNOYS ‘1aBuEYyoOx” Jeaq aH 
/Teng ay. Buztzsezz Jusaeid 03 pasoT. 328 SAOS DAU SAd PUL 


“(HS “AT T 
= 208 ¢ 418a2) NASH Aq patTTddns aq [TTA 3u9A jo aut] 


IFQFYCT VaMD Butaowez vow ABTa1 03 anp 
‘440 - AS WHV UALSVN 2°00 UFUA WAIVIV UALSVW FT QFSS8O”g 


*Te’Z*y ered Joy 


*uing 103 pesn aq prnoys 8uzIIe8 aT3301y JUsc1aed OT V 


wing Te#OTI3}419 
3eyd 02 z072d fed QOBT pearxa 02 vianeseid ays sasneD 
@3e1 asti ainesaizd (2NS) ENTTaYy TedTIyA9z1ednNsB paqoafoad 


aya JF wang TeOTIFAD Aue 103 paztnbaz sft avanpaso1d sTyy 


“yuan jo 
UOFIVUTWITI HOTZ BPUC.VS |aTZ UBYI ssaT ou UING doIS 


dq - q2 ‘aso1D - “8 Z OF PH S20 

dq ~ q2 !aSO1D - “8 1 Sma 9H Sad 
dq - 42 $3801) - 98 INZA ‘land 
dq - 42 ‘as01TD - “8 INZA GIXO 

*WNdo0ad Sad 

- 3HS BZuyquea yo Dee Gg] 1933V 


4018 - q2 ‘nNadO - “8 INAA Tand 
4e28 - q2 ‘NadO ~ 48 INSA AIXO 
:1Nd0ad Sad 


440 - 48 WHV YALSVN 
auld - 48 INGA Sad 
NO - 48 WAV UALSVK 

ot 


SSBATBA YUIA YSnorY. aS Aaa SuOTIFUBT 10938 *DVE BATA 


hex2B - qa fnqdO ~ 48 Z O9U PH SAG 


“GING IIT FF 


wot I ezpAnsseid sad JueTque ynoyIzA ung sIeT3IFUT ¢SsadN 


*ainpsc0id Suy3enzy2 sad Aue o2 ppy 


*(24 2 JO Ute OF 194779) 
wing Sad © 20J VOTIVATIOe Teu10U seenssy 


ALON 


NUN@ V ONTYNG INA WAITAH TVOILTMOMAdNS Sdd YT" 9°S 


Basic Date 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*102¥1 das 
29qI0 02 YOIzMS fuO = IT AnBo dmod ays OZ vsUA 
*pepesy-prep mou st 10381edes 19384 


*paitnbez sev asp 


"e°T°ET*Y wand yoy 


“T°T°CT*y saad zoy 


°3{SOT 228 SAU] OZH 3UT2Ee YIOG FeYQ JUsAD UT T[oIIU0D 
[ewrsy2 3je1299"ds puke avID 103 saptaAoad svinpscoid sTYL 


OLNV ~ 4T4 NaNiva SVD NIGVD (S) 
NIGVD - ATA @ 9 V OFa SSTud (4) 
seaots 9 ejeuTeH 3300 (£) 
ASOT) - ATA AOA dVAd DaS (7) 
qSOD - ATA 7% 3 Tf BOM dVAd Tad (1) 
sUOFIZesUy Yeog *q 
BOTIAOSUy [VMOU B1i0j10g 
suo;IzesUl «° eB 
- 4uslSsYy 


IOH ~ ATA SNI1000 INAWEVD GINDII 
33JO-IJTT S2030q YenG °p 
Sad - 414 LOaTAS ANVIL WALVA °> 

A100 - ATA ONITIOO) INANYVD GINDI1T 

NadO - ATA MOA dVAZ 3aS 

NadO ~ ATA Z# MOlA dVAZ Ted 

@s0T2 - 32S dWid TOJIXD 2892 #9 
sdooy TOohT3 Arepucses aqeazaoe ‘anoy T- 330-33TT IV *q 
193RA JusDsePp ITA B8eq YUTAP Ita °*e 
tadeaxa ‘(pe8eis) ofeeg $oq 

- JjJO-3JFT 103 vuoTIeszRde1g °z 


perztnbez woz 28 ou - f#38 28UN7] *T 


SUNVL OZH LNADSV HLOG@ AO SSOT ¢ST*¥°S 


Page 524219 


Change Date 


26 September 1971 


Basic Date 


*dnayee 103 
ST WT FeAe 3q PINOA 37330q SgaO YoRe jo uoTIIOd e *Suyyo0p 
/zpuxr s10zaq etsd ¢*E moTaq aq ptnoa aanssaad uyqges 3eYy3 
tons 6] a3¥1 sen JT ‘eTsd O*y Yea 02 Binoy 9°¢ seyRI 

3F *(ZT°O + 90°0) 2382 aEn 70 4Inou/qT £7°0 & Suyunssy 


NIGVD HSMd - ATA UALWAAIC SVD LINS 
OLIV - ATA NUNLAN SVD NIAVD 
SaacTs 9 YaTSY 3300 

8s UOT IasSUy]-3 80g 


Page 5.4-20 


O1NV - 4TA NUN“ SVD NIGVD 


FSOTD - ATA ZO OSV T# 
2UOTIIVISUT TUMIOU MI0ZI0g -*E 


“T°T°eT’y ered yax ‘(pa8eas) o¢9eg so 


quaosy 


asoTD ~ 4T4 70 Sia 
asOD ~ ATA ZO OSV Z# 
aSOD - ATA ZO OSV T# 
4801) ~ 4TA TILA SSId 
+JJO-IF FT B20Z0q Jone 


"oon 19IFT VIQTSsod 10; pa3zey~or pur pauteze2 2q prnoys 
$,SS1d 430q ‘uosT33ef [euyzZ 21039q Sind20 aint Tez 31 


“NO - 20 Sdo ‘(#}8d ox0z) soy sf sInsseld uTqe> 37 *GoFIwINTTZuCS LAID Ut sa vod 


ASOD - ATA SSaada NIGVO 
suBy2 ‘eted 7°¢ - put ssad NIGVD S92 
TFIUn ‘IVANVN - ATA SSH¥dTa NIGVD ‘P 


:daid younst-e12d fe3s 1807 


*380T O28 SyUE. ZO JUVIEe YI0q 
WY Jus UT JUsMsseUFE 70 103 sapyaoi1d ainpavdord sTUy 


SENVL ZO INZDSV HIO@ 40 SSOI 9T*¥'S 


O18 9% SI{ne 3j30°a 
2189 380g °9 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


“DUTT IATL But{oo9-yo-ss07] aed quewdznbs unocp 29804 (OT) 

(souerezeid 4822) SIG LINS - SATA BOSI LINS (6) 
(T023U0d TeAsT 700 

AOJ JJ0/VO UBZ JMS BTI4D) 440 - 198 NVA LINS (8) 

:42p O18 S1OIVUTBTTQns usyy 

z@ - T8® NVA LINS (2) 

NIGVD HSNd - ATA UADIZAIC sv Lins (9) 


*s8uen 1938K VzZTUTUPE 02 UZ PTO> asp 


3009) SUNVL OZH INZDSV HIOG 40 SSO1 ST’9’S 


Basic Dat 26 September 1971 


LMA790-3-LM 


APOLLO OPERATIONS HANDBOOK 


‘unwyuya efsd 
L°€ saoge sinsserd uyqea daay TTFA ATA ssaudgd NIGVD 


*uoTa}sod NIGVD HSNd 
UZ S1I9A JF JF SSHUDNT TiNd 03 08 AT Tea T;Iwwojne pr[NoA ata 
UaLAFAIA SVD LINS ‘pezenaoe sy ATA ssTadTy NIGVD UsyA 


*T°T°ET*y ezed yar ‘(paseqsun 
ao pages) OFS¥ SOF OJ paazn3yzjzuos wy] =: uo; {dunssy 


*eyzsd O°¢ 03 
y°y Save: sinsseid utqes usyn Jyo sao8 4zT w1eA NIGV) 
e 


*Te}IUesss Ss} Vinpsacoid szYyI Jo UOTIVATIOV 
s2vypowmy ‘ezxoddy Juaaazd of ‘voz IeaNnsyyuod doo, 3yns 
PesoT> & Uy saqgnupe ¢ ATaqewTxozdde sy (aT qeaoT {se ute) 

eyed ¢°¢ 02 etsd g°¢ wo1z SUV 2Y43"31q 03 aaTL °ains 
Said SUV spasax2 ainssaid utqe> uayA syy 02 70 Sat{ddns 


“L°TETy Bred yar 
‘voy 3ezyansseidag uyqed 103 paan8yzjzuoo pI :uoTIdunssy 


*AUFT FQqedeo 1038 {[nIa1 
DFISGOYNS YNoyIzZA TO1IUOD 7H 103 sapyaoad sanparsoad stu 


NI@V) - ATA @ 3 V OFU Ssmid 


OINV - ATA SSHudqy NIGVO 


Ssauo4a TiNd - ATA YALAIC svd LINs 


OLAV ~ ATA NUNIGW SVD NIGvo 


:pazpinsseid uyqed YITA pazind>s0 aint Te 


SSdu9a Tid - ATA UALWaAIC SVD LINS 


NIGVD - 4T4 @ 9 V Sau Ssaud 


FJO - JT WIA NIGVD 


OLNV ~ ATA NUNLAY SVD NIdvo 
uo - 3T WBA NIGVo 

uo - WIVIV YaLSVN 

@8oT> - SSauddd NIGVD *S22 a9 
OLIV ~ ATA SSMidMi NIGVD 


OLAV - (PYAO) ATA dunp 9 JaTTal utqey 


OLAV - (Paz) ATA damp 9 jazTe1 uTQeo 


tpazpanssaidap uyqed YyIFA pazins90 ainT yey 


(daSOT Ga 1IVd) SOUW SSdUd HIO@ dO SSOT <T*Y°s 


*3 


Page 54-21 


Change Date 


Basic Date 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*sapoAo a8and pezynbai apzaoad TI} NASW 


“TINS 8} 4URI Z0 
OSV usya dooy 3qns 02 ZO 1U/qT ¢ = Sattddns ZO LoddId 


‘T'T'E TG aed Jae 


*apo4o a8and parznbez epzaoad [ITA NASH 


*JIANIVUT 3q [IFAM suocTIeIppuy sz0suss 709 
‘gan[}esy STyI JO ATNsel e sy “SOT v1e suUBZ JyNS YI0q 
3eyy 3UIAT UF TOIIUOD 70D 103 Sapyaocid sanpacsoid sty 


*Z0D JO UTqRa aand 03 
‘<[TeOFpoyaed ZO LOWIIG - SATA @ 3 V OT SSAdd (9) 
aso[> - NVA NIGVD ?Soq Gd (S) 
NIGVD HSNd ~ ATA WALWAAIA SW9 Lins (4) 
OLAY - ATA NUMIZY SVD NIGVO (€) 
NIGVD - SATA @ 3 V DFU SSad (Z) 
Saao{8 9 sJowTey 3300 (T) 
suoFIIaSUT-I80g °q 
(#2 FIAVA) AD - ATA UALAFAIG NOLIVILINGA 
NIGVD HSMd - ATA UADAAAIG SVD LINS 


ZO LOWMIG - @ OM SSTed 
NIGVD - V Sau SSadud 
:BuzMOT [OJ ar0z1ad ‘paacwax 
S9aoTS ¥ SJauTay 3yu1red You ssop AITATIIE A91ID J] (2) 
Sa0Ts 9 SIsBTIY 3300 (T) 
suoFIzseUl: «Oe 
- quaoey Buyanp san, ted 


saaoTs 9 sJouTaYy 3300 

NIGVD - S4[4 @ 9 V OMU SSTUd 

:adaoxea ‘(pa8e3s) DFseg SOq 

- WOFIBANGTJUOD Jyo-IJTT UT wsaya sinT ped 


ZOO 30 UTquo a@and 03 
‘AT [V2 Fpozszed ZO LOA - SATA a? V OU SSMd (9) 
a@sot> - NVA NIGVD :SOa ad (S) 
NIGVD HSMd - ATA UALYAAIG SVD LINS (4) 
OLIV - ATA NUNLAZA SVD NIGVD (€) 
NIGVD - SATA @ 9 V ORE SSaud (7) 
Saaots 9 sleBTey 3300 (T) 
2 OT eT year 3ou ssid 
NO - 48 Nvd (S) 
NIB WIA SSld Va (¥) 
(pez 02 antq ‘antq 03 paz) 
8,VDd 02 2e0Yy SSId 32eUU0D (£) 
@soT> - NVA NIGVD :S9a ad (2) 
SaaoTs 9 syawTay 3300 (T) 
oTqeTyeae ssid °# 
- 4838 1eum{ Buzanp saint Fes 


SNV4 LINS HIOG dO SSOT 8T°4'Ss 


ee 


4-22 


Page 3 


Change Date 


tenber 1971 


26 Se 


Basic Date 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*@TIAD UAOPACTG I81}z 103 SISTxe 
SENTOA SZeT IN YWITTZ3NS JwYyR vinsua T{ FA spuoras 43104 


3 SPUOIIS Oy¥+ UOTITUST IV "9 


*“h[uo y daqs 03 08 
$9381 YI, Sasvai2ap UOTIDaT aS 
AOS 82 2zayazeau yr °8, AOS Baz 

YIOq JO Naz] UT AT Ven puw aqez 

A4vdap 1aee8aT saayz3 2eYI AOS Zaz 

2IBTOS] ‘ (uoTIeZTANSeaid 37330q 
UO 103 Das/etsd z7<) Iee/UTEd 

TT< 8S} 3381 Ae2ap a2an0s ant{ay 

*spuoces Qy+ uoTIzUs; BSuzmnp 37 


ONINIVA 


413 - qi ‘nadO - Z 2 I OFU 9H OSV 
UOT FUSE say ye AT aIeT psa] 


Wald - “8 Ssmid 9H OSV 
NO - “8 WIV WALSWW 

T ANVL - 48 TaS 9H OSV 

qa 

7998 C- UOFIFUST Ie 9T220q mNTTIY aUO YITA azTANsse7g 
- UOFIWZTInssaid a1030q paIsaqap sy ywaT 31 


*€ 9 2 sda3s feo 
*UOFIFUBE 29I3Ze pazdeIep sy yeeT 31 


2SV - “8 NOW SS@Ud/dNaL LN1ddd 
T SSddd - 198 NON WNITGH 
dq - q3 ‘aso - a® z 9 1 OTN 2H OSV 
@B0T> - OM FH OSV :INdOla G9 
¢PpaII93—ap BT yBs_T se UoOS sy 

~ UOFITUZE sr0Jaq paz202epP sT yVeT JF] 


*pazytuyuye oq urd 3s0T 
MTT2Y Jo Junous ‘paztddns Zuzaq st yeaT aeya Suyzyuyuye 

4g *wntTay y3za paytddns Buzaq 8} AV2T eT TYA ATUO 
360T ATsnonuyjuoD st aNnz{ay ayy yOVz saz {tT FIN @inpao 
-O1d STUL *A1QaMaTa2 ~YITA Awa, & YONS 32939p uFD NASH 


"pa 3zajap 
ST ARFT ployyuew anyzTay zy sainpacsord quacse parenod 
Teupmou yA UoTIUNfuoD UT pasn sy ainpad01d syYL 


YVIT CIOAINVK WAITAH SdV dO NOILVZINI1d0 NOIIVZIWILdO 61°9°S 


saunaiooud va |e 


5.4-23 


Page 


Change Date 


Basic Date 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*uo FI1asUT 

ajes & apntT2e1d Jou saop ‘juyod sty2 ye ‘pezyinssaid 
A[[NJ are syuBZ |DVO ay jo sso] ‘UOTIeZPANssSaid TeuTy 
Sainsse s103V{Nse1 Buzuado os ‘pazzansseaid AT[N} SF IF ZT 
AUT Tqedes uMopmoTq JueTIFZJNS sey Sdy “Spuodas Oy” 122;¥ 


se18 - q2 ‘NaddO - “8 Z 3 T SFU PH OSV 
: 23998 Qye+ UOTITUZT IV 
9 9 ¢ sdajs usenzeq aT249 02 snuzju0D 

‘;BOTIZTAInsseid 3—[330q OA) 10g 


TULA - A® ssid 9H ISV 


2(T SSaud) 878d 00S> - WNITEH *SdN UeUM 


‘9 9 ¢ sdajs usvaajeq af24> 02 anuT QUOC) 
:UuOFIeZzTanssaad 913320q suo Og 


dq - @ :aS01D ~ “8 7 3 T SFU 2H OSV 
:eysd OT - PUT SSaud GIXO 20 TaMi ?SdW YAU 


4e18 ~ q2 ‘NadO - 48 7 3 T ODN OH OSV 
:eysd OTT - Puy SSaud GIXO 320 TaMd :SdW YAU 


WLI - 488 SSad 2H OSV 

NO - AS WUV UALSVW 

Z OANVL - AS TES 9H OSV 
°03 
seted OTT - PUF SSaud GIXO 10 ‘Tafd *SdN 584K 
- woTIezyinssaid 37320q aUo 3] 


4013 - GQ *NadO - 48 7 3 T 99a 2H OSV 

+k[TUo BuypAo[ {oj} w10z1ed ‘pesoT> aie s8a2 

19238 ‘asea12ap 02 SanuyjUOCD ainssaid Bd1N0s ENTTIY 31 
*¢ dajs 03 08 ‘Suysvaizap sdojs ainssaid s21n0s ENT ay 31 


dq - 43 ‘aSO1D - a8 7 9 T SFU 2H OSV 


(3102) 3V91 GIOAINVN WOAITAH SdV dO NOLIVZINIIdO 61°9°S 


$39NGIIONd ua | ew 


Page 54-24 


Change Date 


Basic Date 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


Z Sad 198 NOW ALD OZH/Z0 = “OT 


U/@ pur g/y sesoy ZO 31922109 
SSWU9F - ATA NYNLAY SVD NIGVo 
SSauod Tind - 4TA AIG SVD LINS "6 


SaA0TD pus SIINTIH 3300 = “8 


NadO - 4T4 ZO Sad “e 


OLIV ~ 4T4 SSaudqe NIGVD *9 


NIGVD - ATA V Dad SSAUd = °4 
aSO1D - ATA ZO OSV (Z) Te ‘® 
7ZOOT 93 G6 - PUF ALILNVND 20 ‘Sod UPUA °s 


70 LOWId - ATA V Sau SSaud “9 


NadO - 4T4 ZO OSV (Z) Te “€ 


*eted g°¢ - $z7°S 38 aznsseid uTqeo 
UJEIUTVM OJ BABTTVI TT}A salva 
danp pue jazTaa utqup ‘eyed 

8°S ~ 9°y AJTAFA pus sinpe>csord 
Suyanp ainssaid uzqes 103 ;UOW 


aLON 


103 ,u0Q 


(Z) T OSV - T98 NON ALD 0ZH/Z0 or 4 


3SO1D - Ata ssaudmu NIGvD °F 

aSOTO - ATA 70 Saq_ “FT 

S8A0TD PuUw SQSUTSH Uog “Y 

a/d pues u/y sesoy 70 3Dezr109 «°3 

aSOTD ~- ATA TIId 20 SSId IH °J 

aSOT) - ATA TIId SSId O1 °@ 

NIGVO HSNd - ATA UALUZAIG SVD LINS °P 

OLNV - ATA NUNMLAY SVD NIGVD °2 

OLAV - ATA dalTad LINDUID LINs °49 

OLNV - (PAJ) ATA dunp pur zazTaz uzquy = *e 
- paan8yzuoo wr 4jzt19, *T 


*Ai}ssazeu 
S2TJTIVA NASW JF pewizozzad aq 02 UMOpP-paeTq <:uOCT Idunssy 


AUNTAIONd NMOG-Gaa Td ANVI NADAXO AOVIS INAISV O02°9'S 


Soa 
4 
Soa 
4 
$94 


VLTZE WI 


Page 5:4-26A 


Change Date 


Basic Date 26 September 1971 


LMA790-3-LM 


APOLLO OPERATIONS HANDBOOK 


"d® 2O SSAXd OT 97 SOY ZO TIlE SSTd JPOaUUOD 
‘ad ZO SSHUd IH 03 1a3d¥pe quan 7 J2eUU0D 
"a0 ZO SS3ud IH WOlz asoy ZO ITTF SS1d Jeauu0IsTG 
aSOl) - ATA TIId 70 SSTd IW 


OLNV - (PYAO F paz) ATA dunp pues JazTa2 uTQED 4 


*aoBuzains 
Avan, uo JIT TyA Buz3eys [Tenuew Buzwiojizad 03 10FAId 
Z °OU YNVL INAISAG JUsA 02 paryNbe1 sz ainpasoid spy] 


*a3en0IG WOIZ As JdUpe YUsA 7Q PAdTIIIY 


ONTINGA ZO INZISAC 72° 9°S 


Z Sad - 198 NOW ALD 0ZH/ZO °6 


eevatey - ad GHAO YLINI 8 


*S9Z7TFQeIs pur ALIINVND 
ZO *SOH 20 % 66 - S6 SF PUT ALILNVNO ZO :SOd eum 


ASOT) - ATA ZO OSV (Z) Z# "L 


NadO - ATA 20 OSV (Z) T# °9 


PToy pue yseng - qd qHAO YLINI “Ss 


NadO - ATA 70 Sad 43729A *y 


Aay3uenb 79 107 ,U0R (Z) 1 OSV - T®8 NON AID 07H/Z0 °€ 


ZO @ Sad 30 Aatauenb a30N 
ZO T Sad 30 AazQuend a20N 


Z Sad - T28 NOW ALD O7H/Z0 
T Sad - T®® NOW ALD 0ZH/Z0 


ASOID - ATA ZO OSV Z# 3 Te 437290 


(Z) T# ANVL ZO OSV TIF322 & 390z30 OL 


“NASH 4q PeTtsFI9A ANVIL ZO OSV AOT B JO ¥30-do3 
@ Ad9zJ@ OF WaTpoeyyns sinssazd YNVL ZO ZOVIS SAd ‘7 
“NSW 4q patzTiaa aBavyoer yue. 103 AQzTssIDaN ‘TT 

: suo, ydunesy 


@aNdas0dd dAO-dOL ANVL NADAXO AZOVLS INZISV 17°9°S 


ViZZE WI SBTZE HI 


Page 5.4-24B 


Change Date 


Basic Dat 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*JjO - JJFT AsIze AT a IVT poy 
20 ‘NASW Aq paI>0I1;p UayA ASOT) - ATA T1Id ZO SSTId IH 


NadO - ATA TIId ZO SSTd TH 


*suado SAT VA JaT[a2 ainssaid uztqes 
a1030q wTSd g°¢ 03 Y°¢ WoIZ BBTI [TTA sanssaad utqey Z Sad - T98 NOW ALD 0ZH/Z0 


VL27€ WI 


5.46-24C/5 4-2. 


————ae 


Page 


Change Date 


Basic Date 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*paainsso sey Sup8eqs ‘330 auos sey 37 auo yseay We JI 


*NISWH 4q paaoidde uaaq sey 8uT3eqs yenued 


pue quedse TemIOU 103 paan8yzuod st aToTYyaA  :uoTIdumssy 


dq = 423 $440 - “8 (33a Ydd TWHION 9 IVa 
dq = q2 £410 - #8 (994 dW ‘TVMION § Lva 
Kex8 - qa ‘No - as € LYM Yad 
4exB = q2 !NO - AS A-IH T lva dh1 
Ae13 = q2 {NO - 48 A-IH 4 Lyd Yad 
AeiB - q3 $NO = a8 Z IVa gNl 
e183 - qi 2 1D3NNOD - |8 Iva saa 
3Sd3 
®@80T> = INOD VO" ISV 
@s0T> - yoq sad 
@80T2 = INOD VO"a sad 
tSaqa qo 
OLAV - ATA SSauday NIGVI 
MOLI LIAS - (Z) SATA TOSI LINS 
(TeIuOZTION) AI - SATA YALYZAIG VOd 
w/a pue a/u sasoy ZO PBIZATZY 
OSId LINS - (Z) SATA TOSI LINS 
SaA0TS pue slauTay z30g 
SSTUNT - ATA NUNLAU SVD NIAVD 
SSTUDI Tid - ATA WALNAAIG SVD LINS 
NIGVD - SATA @ OFTY SSIUd 9 V OTN ssma 
NadO - ATA OZH Sad 
aSO1D = ATA OZH OSV 
Sad - ATA LOATAS ANVIL YALVA 
NadO - 4TA ZO saa 
ASOID - ATA ZO OSV Té 


tsa qeumsuod> Quedsap 02 uanjaz ‘paBeysun sy aTozYaa Zz] 


(s8uf32TJ AaooTz 03 3,409) 
SJUTeIISeI MOIS pue asacmay 


AO00dLEA Aay 

uo - IT NOIINVD AVITY Ga 2 WIVIV UALSWH 
spa8eqs yz] 

4i0 - 48 WHV UALSWH 3g 

831 SAVIGU DAS ADVIS Paresqg :qq 

qasa1 - qd FOvVIS LNOGV 

4d0 - SS WHY OND = SINOOD UHL ONT 

339 ~ IT/Gd luvls Bug 

ysnd = 31/qd gols 3uq 


XLITIGVdVD LYVLS SdV¥V OLNV GNV ‘IVNNVW JO SSOT €Z*Y"S 


“ 


VOVce NT 


Page 5.4=-25 


September 1971 


26 


Basic Date 


LMA790-3-LM 


APOLLO OPERATIONS HANDBOOK 


uof3eIs VBzeyIe2 ssid MOT@q pancIs 


parznbaa J} Ba1e YIOM aeUTMMTTF 02 pasn aq sem sIYySTTUag 


NadO - ZO OSV T# 

asoD - ATA zo sad 

OSV - ATA IOITAS ANVIL UALVM 

NadO - ATA OZH OSV 

aSOD - ATA OZH SAA 

asoT> - (Z) INOD VO OSV *Sd4 Gd 

Aer8 - q3 ‘NO - 48 Gadd YG) ‘TVWION 9 LVA 

fe18 - qi {NO - A8 Gadd dW1 TVHUON S Lva 

tSaTqeunsuod JusIse 02 UINJaI ‘paseqsun sy aTOFYaA JT 


VS9d 02 BTQWI-E JO XGHLF 22eH 


Suyjewes azey ayuy 02 s1aaz{d Suytsn 
PesyyATING (77+ Ie Sof OF ST QBI-] JO XSod FIeW 


*aeyed wo1rz 
aTqes 1aqdepy-] suy8uq Juadsy aaowsx pue 8,507 noIsUy 


ISTAYIOTI 
Aaqunod Buy{dnos 1z09DsuU0D Buz eIo2 Aq yourd 21FU=G 


19A09 duz8ua 
jO ajye xzauzeEquoOs worzy sAaz{d Buz—Tdnod JsoJJeUUCD AOIsUH 


piecs}p puw jo deus 

“IT'INd P2#802 umop 073998 oUFAaI2 puag °D 
aoputa BuTyop 

02 TT'INd 30 doz woay padey auzy uo ang *q 
soputa ZuyyI0p 

O27 peayytng (77+ Bory pede auUyT uo AnD °e 

:8uy]{T Tao oueaasz2 vsaoge yCouvfq aeodxy 


PESUATING £7Z+ IV AOpuzA ZuTyI0p 
Jo 338 Suyt{ Te. oueas13 wo1z sdeus Buyj30u deusuy 


uado - qTav 

uado - (SNDd) VOLV 
So/s ad 

uado - VOL T pue Zz ‘¢ ‘*y avnd 
tV¥V SKS SOW #9 
2VGofd UMop JaM0"d 


(au03) 


“9 


KLITIGVdVO LYVLS SdV OLNV GNV ‘IVANVH 40 SSOT €2°9°S 


ttn 


Page 3: 4-26 


Date 


26 September 1971 


Basic Date 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


ANVa-s a2ynboway 


*33°IZTT YWIFA ATenoaueI[NeyTS pamz0jzad aq Yenn 
days sty ‘atqeseay Jou et 330237] 03 Az0;2d Bup3eas J7 


U/L GNVE-S - AS Y/1 ANVa-s 
sO1Ianv 
Liv 20 GMd - T?98 GNVd-S : INV HHO 
440 - “48 QANOTE NIL 
QFVIOA — 48 WINX @ AHA 
NO - 48 WADU V JRA 
Lasqu/didO - AS JONVY ANVE-S 
N@ ADIOA NG - “48 ADIOA ANVE-S 
oaS - 48 "ldRV UMd ANVd-S 
3aS - 88 WADU/ULAK ANVE-S 
sKROO 
nad - 88 INOD OIGNV ‘:oOranv 
T - 48 UALUGANI = °Sda 
T - T98 NVI LINS °S98 
umog 139A0g Ng gWI 103 o1eda2g 


33° - SIT SxVIgu OAS ADVIS 
Wd - 88 FOVLS 
NO ~ AS WIV UALSVN 
oa Fe | 
9s0T2 - @ UMd OINOT 2aa #0 
280T) - V UMd JIDOI *aa 99 
sa8eqe ATTenuey 


uedo = INOD VO" OSV 

uado - INO Voda Sad 

uado - yoqa saa 
2Saqa qo 
fdq - q2 31 
dq - 93 ‘a9vaavaqd - 48 Iva saa 
'LASTU/dd0 ~ AS A-IH » IVa Yad 
- 9 $LaSsau/ad0 - “8 Z Iva dNI 
- 93 SLassu/adO - a8 ¢ Iva wad 
$1aS3u/ddO - AS A-IH T VG GNI 
ASOTD ~ ATA ssduddd NIGVD 
OLNV - ATA daITIY LINOUID LINs 
OLNV - ATA NUNIW sv) NIGVD 
SSHAI9A TINd - ATA WALUZAIG SVD LINS 


SSUUDI - SATA @@ OA SSAUd 9 V OF SSAud 


SaA0TS pue szouTay uog 
€/d pue ¥/y sesoy 70 se12Aay 


Guosy 


ALITIGVdVD LYVIS Sd¥V OINV GNV TWANVWW 40 SSOT £7°4°S 


VvorZe WI 


Basic Date __26 September 197) 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


UOFIeIsS VSBreYD9I SSIq AOTFq pancis 


OTTOO 

€0000 
OTOOO 9ON 
Oud ‘FUEL OT PEOT YEN 
Owd ‘70000 Zu 646d 
asoT> - dNV1 LOV ‘VV SN@ OV Go 
AoTdap - sapeys soputs™ 
CULT 
uado = udu ZGNY ?V snd OV G9 
uado - Wau ZONY ¢SNDd 89 
aZLN OTA 
Old *Z0000 Zu ZIN 
(O0C8Z+ SO0000+) 3ZLN TVA 
991 - Tes wa 
@soT> - Uda ZGNU *SNDd 89 
asoT> - udu ZONY :V SN@ OV Gd 
syouNeT 10J SNDd 21eda1g 


(TeIuOZFION) AI ~ SATA UALUAAIA VOd 


ITINd JO 2¥aT> seTqeo ss8eIG 


aTqVI-L FO XBZHf 02 BTQBD A9Idepy Ga JO BZ4d FIEW 


99Ir 92 eTqQ"D 
zaadepy aq jo (adyz136 eazy UBTTE) £9T/99Td 93H 


Q9Tf Boaz dvd JEnp sAOwsY 


*a8eyoed 
worz (33 07) aTqeD 223depy aq eacuaz pur 6,997 s0J8UN 


uado - (Z) all aaaa Iva 
uedo - SQVOI ‘TV AIL Ssoud 
uedo - sng AIL ssoud 


?Sdqa ao 
:9ngq dW] UMop 13aAM0cg 


U/L - 88 @ dBA 

AOU - 48 V JHA 
Lid/SOI - “8 Jd0N 
U/L SOI - 48 U/L SOI 


“Guosy 


ALIIIGVdVD LYVLS Sd¥ OLNV UNV TYNNVW AO SSOT €2°9°S 


VvoOrze RI 


Change Dote 


26 September 1971 


Basic Date 


Oud 
iN 66A ‘ld 

SOd0O = Tal 38 

OSV - AS WIV ONT 21NOO UHL OND 
ysnd - qd aovLS LUOGV 

330 2371 


NO/29S - 390 
UP3td SaeK STAL YN 
Oud 
(00000+) Sux x 
(OZ€00+) TeUta 200 H 
(80%SS+) T®UTd HA 9LN 


uado - Wda ZONY :SNDd @9 
AZLN OTA 

Old *Z0000 ZY ZIN 
(00S27+ ‘OOSLT+) AZLN TYA 
@B0T> - Ada ZANY :SNDd 9 
asoT? ~ YMY ZQNX °V snd OV GO 
“018 - sapeue AOpUt A 

uado - dNVI LOV :V Sna@ OV ad 


(,100°) seT8uy enbio] C6N 
Odd 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


(.T0°) 3330 eT3uy CoN 
eyiew y 6183S TiN 
(440/NO - 31 33V ON) OUd 

(,10°) seT3uy nad1 7ZN 

Odd 

(.10°) 4449 4819 ON 

(A2FAL ‘Ad0/NO — 31 23V ON) AZEA 
(,10°) 224 A®25 40N 

(®2TAL 440/NO - 3T 33V ON) OUd 


26 September 1971 


(uosy 


Basic Date 


ei 


Page 5.4=30 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 
Change Date 


uado = (Z) aIL daad Iva_*Sda 9 
{908 T>9L ueum ° 


asoT> - (Z) AIL aad Iva *Sdz 
200800 = ldl 3” 


el) 


KLITIGVdV) JUVLS SdV OLNV GNV ‘IVMNVN 40 SSOT €2°9°S 


Basic Date 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


UOFIBIS BB1eYyIa1 SST_g AOTeq panors 


Pparynbar J} IIe YIOA |IVUTMNTT]T 02 pasn aq dou s3ySTTUIg 


painsso sey Buz3vqs ‘y30 suo sey 3] auo YewaT Je 31 


*3Us2se SNq sUO [vMIOU 103 paIn3yzyuod sz aTazYyea pues 
pomiozzed useq ATsnozaeid sey ZuzZe ye enue, :ucTadunssy 


Buy ewer sep IpUy ol szaqz{d 
Buyen peayxing (727+ IW Cyr OF STqQRO-L JO xXCGyg aIEH 


sjuawies [{[e29A02 
WYys_TJ-UZ woIZ VT qed AzvaIdepe-] auz3uq Quaosy ao sup 


@STAYoTS 
iajuno>d SuzTdnod 10JJaUUOD Buz3NI02 Xq Yoyrd 37BNEG 


29a09 auy8ue 
JO 338 1sUzBQUOD WO1Z BSIaz{d BuT{TdnoODd 103>99UN09 AOIWSUD 


PABST Pp pus Jzyo deus 

‘TTINd P2ea0cl UuACP ucT3D08 OUBAaI] pusg °> 
aopuza 8uyyI0p 

©2 TTINd 39 dol wo1jy pedeq auz{ uo 3anQ °q 
aopuya BuyyI0p 

OJ peayytng (77+ BOI} padeq auzT uo jnjp ‘e 

:8uy[ #22 ouwaaz2 saoge yoyrd asodxg 


PBSYATNG (77+ 3S AOpUTA 
BuzyIop jo 3ze Buf ts> ouwasz] wo1z sdeus Suy32au deusuy 


uado - @Tgagv 

uado - (SN9d) VOLV 
70/S @ 

uado - yoL T pue z ‘e ‘» avnd 
?¥ SKS SOU G9 
SvSvfd UMop 1taAo”d 


200 2l€a ay 

sdn pazanod st snq uq) JI 

‘uo - 3T NOILNVD AVIZM Ga 2 WAVIV UALSVN 
:pa8eqae jT 

440 - 48 WIV WALSVN fag 

SIT SAVIZU O9S AOVIS ®azesqg :ag 


Jase - qd FOVIS 1u0EV 
440 ~ 88 WIV ONZ =INOO UHL ONG 
33° - 3T/Qd Luvis 8uq 
yend - at/qd dols 3uq 


(SN@ JNO 40 SSOT HLIM 


ALITIGVdVD LUVLS Sd¥ OLAV GNV TVNNVH 40 SSO1 9Z"9°S 


Page 5.4-31 


Change Date 


26 September 1971 


Basic 


LMA790-3-LM 


APOLLO OPERATIONS HANDBOOK 


ULNA *YTOOO 


(,100*°) seT8uy anbioy 


(.10°) 3370 aT8uv CON 
syivm y 6183S TiN 
(140/NO ~- 3T 33V ON) OUd 
(,10°) seT3uy nao1 ZZN 
Odd 


(.T0°) 224 AvID YON 
(@9FAL ‘ad0/NO - IT 323V ON) AZEA 
(,10°) 224 A®25 YON 
(@2TAL *ad0/NO - 31 33V ON) Odd 
OTTOO 
€0000 
OTO0O 90N 
Odd SFL O71 PET YEN 
Oud ‘70000 za ‘Ld 
a@soT> ~ dtVI LOV *V SMG OV 49 
Aotdap + sapeys acput” 
AvYA 
uedo - yqu ZaNa ‘Vv SNd OV WO 
uedo ~ HdY ZONH °SN5d #9 
AZLN OTA 
Gad *Z0000 Zu ZIN 
(O0€8Z7+ *O0000+) AZLN TA 
O91 - T388 W 
@soT> - Wa ZONA *SNDd #9 
@eoT> - ude ZONH *V sna IV ad 
(CT dais yIza 31836 ‘dn pazzaod st snq GNI 31) 
zdn parsaod st enq yd) 31 
sypuney, 203 SNOd aivdazg 


Change Date 


ALS aLEA fay 
:dn pazaaod st snq wad 31 


VS¢d 02 STQPI~-L 39 XSHL 9IFH 


26 September 1971 


309) (SN@ ANO 40 SSOT HALIM 
ALITIGVdVD LUVIS SdV OLNV GNV ‘IVNNYW dO SSOT %Z°4°S 


Basic Date 


’ LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


24-33 


uoZIIVS Pym puey 3zeT 
JBMOT UF 8,991 WOAZ (33 OZ) PTGED 193depy aa AoIsUN “HT 


Page 


SOV - 48 TaS ACOH 
SOV - “8 NOW JQNLILLY 
UstTY 2eUNT 37+0099 
Za 9969 
k-——---US 969 
X—=—-49969 
(23aTduod UOTIBIGQTTeS 0+) 100%D 
KAVO+TS 99 
(969T0+) Id SII- €LE 
(O0f70+) suBIL LY------L0E9 
a8eIs 210Qy IF PTOH 33V 03 -aZT9D 
(YOTIBAQTTED SOV) 10000940049 
(>832NS UO) 100000-4099 
(pa8easun) z00000+%259 
t:dn paseaod st snq YW 31 
syouneyT 203 soy azedazg *¢T 
NO/38S - 330 
Wasa *aex IAL Y/N 
O%d 
(00000+) 8u¥ Xx 
(OZE00+) TeUFA Jo H 
(809SS+) TeUTI HA OLN 
Oud 
SIL : 3 ttn 
azld 
AZIS - 138 Wi 
A99A 
uado - Yau ZaNY *Vv SNe OV aD 
uado - Udy ZdNU :SN5d 99 
AZLN OTA 
OUd ‘70000 ZU ZIN 
(0062Z+ ‘OOSZI+) 3ZZN T¥A 
@s0T> - YdY ZGNU 2SN9d ad 
asoT> - udy ZONY :V sna OV 49 
MOB - sapeys aoputy 
uado ~ dWVI 1LOV. :V SN OV 89 


Change Date 


26 September 1971 


SIINGIIONd 


Basic Date 


VOCE WT 


a BRB a 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


@TQBO-L JO XBZHC WOIZ VTQUD 2sIdGepy Ga JO GZy¥d FIEMEg 
$oes T = OL usyy 


aTqeo-1 70 

X8Z9£ 02 BTqQeD 2293depy Gz JO QZyd B23" pue CT] 103 aDe1g 
ULot 

Suzise3s PIND AT+0099 

dn pazemod st sng dN 31 

eTqeo-y jo 

X8Z9£ 02 @TqQeD A9Rdepy aq JO BZyd |3NM PUR OT I0z sORIg 
Oadd 

9LN 66A ld 

aeoT> - udu ZaNa ‘Vv SNd OV © 

dn pazanod st snq yd) 31 

2330 3371 


sSJuye23s92 UoO”g 
CL9f 20 Q9TL 03 BTQED sazadepy az 


JO (2039a0U09 QTINd 203 adz23e |ITYA pus yeTq UZTTe JO 
20929UU0D TTINd 10} adz138 VITYyA UBTTB) (9T/99Td OI"H 


edn pazenod st 974d 
*‘daqs sty jo uot Ie{dwos Jy 


NOTLAVO 


(dn pazenod sy snq aWI 3) L9TE 20 
(dn pazamod st enq ud JT) 99TF S013 deo Jsenp sacwey 


5.4~34 


Page 


Change Date 


26 September 1971 


Basic Date 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


apnjzaqIe Buypuey BuypzeZe1 uoysyosap awy3-Tea1 uo spusdag 


L°T°ET*y ered yay 


9T°Z°y ered say 


OT°T*ST*y ered joy 


B°T°ST*y ered jay 


9T Y8no1y3 CT sdais pie8aistp 

~ deijs qaoddns ysaqn 3uyaand 139338 ‘AT aynb jo opts 
IzyeT 02 sanajs Arepuodss sso10e |zeBzaeu pue Bunz AseT 
0] Aappey, pusosap ‘10 fay] payzed yoeoradde pue ‘atqes 
zeqdepy qq mos fadezins 02 YappeT yuaosep ‘ufqes 3zxXq 


8Z9d 103D3uU0D W013 Apoqg B3aq 2Yy2 aAcmay 
uoyIezpansseidag uzqeD wiozr2g 


i3A05 OLIT aA 
Japun aao{Z vod UO aTqe) 22Idepy aa JO BzZyd YORI 


NOU JO @ePTS AayIza 02 oDTaA puR Buzz-q yoq 03 
S19Y433) CFA szaztd BuzTdnod 102>2auU0D puB sIOSSTIS aindas 


vT PUB ZT 5, 1INd Y2INIIq PTOY puBY ayz 03 /9T/99Td 2AND—aSs 


UO}IIaS pyU pueY-IzaT 
1IMOT B42 UF 6,9D1 WOIZ (33 OZ) FPTqED szaadepy qq Aoqsup 


yay) AQza8aquy vanssaig yod/suy wr0z19q 


saaoT2 pus sJawTaYy u0g 

a/@ pue u/y ‘sesoy 70 aszanay 

(43729A) OLAV = ATA AaITIY LINDUIO Lins 
(AJT19A) SSTUDA —- ATA NIVIAU SVD NIEVO 


(AJT22A) SSTUDA TINd - ATA UALUAAIG SVD LINS 
uado - INOO MO1d LINS 


(A3¥12A) B8OTD - ATA SSTudTd NIAVO 
*SOa @d 

pazynbaz sy ‘pod - 991 
980TD - dNNd S91:SOa 
689184 103 UoTIVINBTyuCD swaysXsqns TeuTs 


TVLNOZIYOH - ATA YUALUIAIA VOd 

VOd UZ SBn~Td azoqIauUOD ses aodeTY 
OZH PUe HWOD ‘ZOWT 03 3>aUU0D "€ 
VAd UR_-8UQ f3NOYDaY) TEIFIIDATA SQAA/SS1d wroyseg 4 
uo} eiedaid yAq 103 uoTIeANByyuo) swayshsqns wro0z1aq “Tt 


WALSAS-NS GA 40 SSOT Sz*y°s 


$3a8NdI9Od 


Page 3.4-35 


Change Date 


26 September 1971 


Basic Date 


4-36 


pazynbet Jy pazz{TyIn 2q ueD 
siaf{d Buz{Tdnod 109939uUU0D 


Page 


aLON 


“pazewap aq ou 3sna 
1OJDIUUOD J9UIOD JUOAZ aU, 


*ade2 umo1rg YITA papod AOTOD sf 10QD.IUUOD 


NOTLAVD 


xoq AejTa1 Ga 
ayy 02 JoyUeTQ TauvO.UT ayI Jo IeaTD ssazse AJTIBA 


xoq AeTaza qq ayy Buzsodxa ‘jayueTq 
yTaUuo.UT BYyI JO apyzs puey 3zoT 2YyI UT Butuado padeq 

yout ¢ ay. 3e Buy areas Aq ‘Ssr0SBTIS JYyI YIFA apts puey 
IJ9T BYyI uo BY@yUETQ TeuIaYyI pue TauodUT sy Je AEMB 1"33 
‘puey 3y8qtz 22 YIM AT Avnd Jo doy ay ojuo BurpToH = “ZT 


: *aEn 19a7je B1OSST28 Bs0T) 
*V¥5q 3Yy2 OUT 3nd UBD puF svBpo 
ay2 ye dieys Araa sy TauosUl 


NOITLNVD 


jaoddns se aI dvnd jo doy ey3 
Suytsn ysqN JO Baie pireoquy uo pue3s pue ysqW dn qutt) 


VSaH JO apts 
puey Isat O3UO UsYyI PUB Jeas pueY 3ZeT WOIZ AY OIUO QUTIQ “CT 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


*aingoniis 3zoddns 
DUS BY JO SAIvquow aTITIIA3A 
uo puejs Jou Jsna upwAaI) 


NOILNVD 


aprs puey 3zyeT worz Aeme ‘sqayuetTq 4Oeq PTO} VSAW IV 


*pamojsun usaq ATsnoyzaeid sey ysqnN suoy3dumssy 


VSS JO apts puey 3JaT 03 JusTefpe yred pue AYT eBATIC 


26 September 1971 


SaNGIIONd 


Basic Date 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


6T pue “et *2t ‘oT *cT sdaas ‘¢z°y°¢ ered zay 


:enq qWI dn zamcg 


yo 3ey ssoTD 

asoT> = (7) AIL daad IV€ ‘%Sdqa a9 
uosyjqef pus 

99Tf Wory aT qed szazdepe zo /9OT/99Td azeuaq 
uado - (7) dIL daad Iva ‘sda 99 


339 =~ SIT SAVITU OAS FOVLIS 
MTA - 48 AVIS 
uo - 37 V SAS SKVIZY DAS FOVLS 
NO - 48 UV WALSYN 
°d3 
9s0T> - V UMd OID01 2a gd 
a8eys ATyenuew 


esoT> - (7) AIL aaad IvVd *Saq a9 
eT qeo 1aqdepe qq ay3 03 1am0d ATddy 


(33 02) eT qQe> 
iJaidepe qq ay3 dn yooy pue snq gy] 242 UMOp 1eM0g 


ufge2 ay3 1aqua pue szappeyT 942 dn qett9D 


(AappeT Fy. 02 639n136 ALepuodsas |ay3 ss0213e 
yeq aIezaeu 10) YSGW Fy? STA WT 242 WOIZ UMOP qUTTD 


30k ATIYBTTS at qeos ay2 [Ing 


syieu Juauusyle Buzarasqo Aq ‘xoq eT a1 
Gq eYy3 UO 1OJaUUOD FSH By 02 aTqed aaqdepe qyZ ay ae 


82d 103DaUUOD wWoIzZ ded ASnp ay aAousy 
PAOCTZ YOd PY WOIZ aTqed azaydepe qq ay saomay 
13A02 Jsnp FSO ay. aJeuagq 


10J2aUUOD J9UIOD JUOIy ay BuzIeMap ynoyITA 323A09 
Isnp 3S) ey 03 sseDde oy paaynba1 s103z29UU0D aQeNaAg 


(QUOD) WALSAS-dNS Ga 40 SSOT S7°9°S¢ 


$IYNGIIONd ve [uve 


vov7e WI 


ot | ani} 
91 | ani 
a1 


Page 524-37 


Change Date 


Basic Date 26 September 1971 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


G-E°S ered jay 


H1 92 S$S$1d 22A0 a8uey> unndea miojz1ed ueUAaI. VAT 


@80T? — IOULNOO MOA LINS *S9a (9T)#9 

saTqeT eae Jou ZO Sad JI 

SSdUNa - SATA @ DFa SSAud GNV V OFAN SSddd 

NadO - ATA ZO OSV T# 

ASO10 ~ ATA ZO S3a 

ASOIN vay. ‘eztsd Q°¢ 03 9°h aanssard uyqey TFIUN 
‘IVANVH - ATA SSaudau NIGVOD 

OLAV - ATA NANLAY SVD NIBVO 

ASOTD uey. Seted ¢*¢ sinsseid utqed TFIUN 

TVONVN - ATA SSaudau NIGVD 

NadO - ATA ZO Sada 

aSO1D - ATA ZO OSV T# 

ASOD - SATA g OTN SSANd 3 V OTN SSMd 
saTqeTyeae 

JT ZO WoaIs8ep YITA vOTIeZTANSsaadsy UT qe) H10319q 


vorze HT 


Page 54-38 


Change Date 


LMA790-3-LM 
APOLLO OPERATIONS HANDBOOK 


APPENDIX D 


Table D-1. Definitions of Symbols and Abbreviations 


Symbol or Abbreviation Definition 


A 
AAP Abort autopilot 

abs Absolute 

ac Alternating current (a-c, u.m.) 
ACA Attitude controller assembly 

AEA Abort electronics assembly 

AEAA Ascent engine arming assembly 
AELD Ascent engine latching device 

AFC Automatic frequency control 

AGC Automatic gain control 

AGS Abort guidance section 

ALSEP Apollo lunar surface experiment package 
ALT Altitude 

amp Ampere (s) 

AMPL Amplifier 

ANT Antenna 

ANUN Annunciator 

AOT Alignment optical telescope 

APS Ascent propulsion section 

ARS Atmosphere revitalization section 
ASA Abort sensor assembly 

ASC Ascent 

ASD Apollo standard detonator 

AST Apollo standard initiator 

ASSY Assembly 

ATA Abort timing assembly 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 


‘Symbol or Abbreviation 


Attitude and translation control assembly 
Altimeter transmitter multiplier 
Attitude 

Automatic 


Azimuth-elevation unit 


Balance 

Battery 

Band 

Biomedical 

Barber pole 

British thermal unit 


Backup 


Caution light 

D-C circuit breaker 

A-C circuit breaker 

Constant bandwidth 

C-band transponder 

Computer control and reticle dimmer assembly 
Constant A altitude 

Commander 

Coupling data unit 

Orbital central angle during transfer 
Control electronics section 
Circuitry 

Close 

Clear 


Command Module Computer 
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es 


Table D-1. Definitions of Symbols and Abbreviations (cont) 


Command Module Pilot 


Computer 


CSI iteration error (AGS) 


Crewman optical alignment sight 


Communications 


comp caut lt Component caution light 


cont 


Continuous rotary control 


CONT ‘Control 

cos Cosine 

co2 Carbon dioxide 

CPL Couple 

cps Cycles per second 

CRD Cosmic-ray detector 

CRSFD Crossfeed 

cs Communications Subsystem 

csI Coelliptic sequence initiation 

CSM Command/Service Module 

CSRC Contingency sample return container 
Cw Continuous-wave 

c/w Caution and warning 

CWEA Caution and warning electronics assembly 
D 


Alignment error signal (AGS) 


Digital-to-analog 


Digital autopilot 


Decibel with respect to 1 milliwatt 


Direct current (d-c, u.m.) 


Descent engine control assembly 


Decrease 


Data entry and display assembly 
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LM 3231 Table D-1. Definitions of Symbols and Abbreviations (cont) 
; Symbol or Abbreviation Definition 


Demodulator 

Descent 

Detector 

Deadface relay 

Display inertial data (discrete) 
Differential 

Predicted change in integrated gravity (AGS) 
Disconnect 

Display 

Distribution 

Down 

Descent orbit insertion 

Descent propulsion section 

LM position remainder (AGS) 
Deadface relay box 

Data storage electronics assembly 
Display and keyboard 

Digital uplink assembly 
Differential velocity 


Lunar alignment correction (AGS) 


Elevation angle (angle between active vehicle LOS and 
local horizontal plane at TIG, measured from direction 
of flight) 

Electrical control assembly 

Environmental Control Subsystem 

Erasable complete address 

Explosive device 

Explosive Devices Subsystem 

Electrocardiograph 


Electroluminescent 
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LM 3231 Table D-l. Definitions of Symbols and Abbreviations (cont) 


Electromagnetic interference 


Extravehicular mobility unit 


Engine 

Enter 

Emergency oxygen system 
Electrical Power Subsystem 
Electronic replaceable assembly 
Error counter 

Error 

Equipment transfer bag 
Extravehicular 


Extravehicular astronaut; extravehicular activity 


Basic Date 


26 September 1971 


Change Date 


Extravehicular 
Extravehicular 
Extravehicular 
X-component of 
Y-component of 


Z-component of 


Fahrenheit 


communications 
communications 
visor assembly 
attitude error 
attitude error 


attitude error 


system 


Fecal collection receptacle assembly 


Flight director attitude indicator 


Feedback 


Fecal /emesis 


Fire-in-the-hole 


Flash 


Frequency modulation 


Fuel-to-oxidizer ratio 


Field of view 


Foot (feet) per second 


Foot (feet) 


Forward 
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Table D-l. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation 


Gravity 

Gimbal angle sequencing transformation assembly 
Gigacycle(s) 

Gimbal drive actuator 

Ground elapsed time 

Ground elapsed time of ignition 

Gimbal 

Guidance, Navigation, and Control Subsystem 
Gaseous oxygen 

Ground support equipment 

Guidance Systems Operations Plan 


Guidance 


IM altitude 

IM altitude rate 

Altitude of active vehicle 
Apogee altitude 

High bit rate 

Helium 

Mercury 

Perigee altitude 

High (+) low (-) angular rate scaling (AGS) 
Heater 

Heat transport section 
High voltage 

Water 


Heat exchanger 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation 


Incidental amplitude modulation 


Inertial portion of coupling data unit 


Intercommunication system 
Identification 

Intermediate frequency 

Inner gimbal (pitch) 

Inner gimbal angle 

Inertial measurement unit 
Increase 

Indicator 

ind pwr fail lt Indicator power failure light 
ind pwr/sig fail It Indicator power/signal failure light 
inst Instrumentation 

ISA Interim stowage assembly 

Iss Inertial subsection 

IV Intravehicular 


Intravehicular transfer 


Ground elapsed time of AEA clock zero 
Maneuver calculation 

Kilocycle(s) 

Kilomegacycle(s) 


Kilopulse(s) per second 


Lateral 

Low bit rate 

Liquid cooling assenbly 
Liquid-cooled garment 


Lunar communications relay unit 


Landing 


LM guidance computer 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 


Lunar geological exploration camera 


Left-hand 

Left-hand midsection stowage compartment 
Lithium hydroxide 

Lunar Module 

LM Pilot 

Lunar orbital rendezvous 

Line of sight; loss of signal 
Landing point designator 
Landing radar 

Lunar roving vehicle 

Least significant digit 

Light 

Lighting 

Local vertical; low voltage 


Lightweight headsets 


Manual 

Manifold 

Maximum 

Megacycle(s) 

Modularized equipment stowage assembly 
Mobile equipment transporter 
Middle gimbal (roll) 

Middle gimbal angle 
Midcourse 

Mininun 

Millimeter (s) 

Modulation 

Monitor 


Main Propulsion Subsystem 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation 


Multiplexer 

Most significant digit 
Milliradian 

Millisecond(s) 

Manned Space Flight Network 
Millivolt(s) 


Milliwatts (s) 


Mean orbital angular rate of LM in transfer orbit (rad/sec) 
Noun; number of marks 
Not applicable 
Navigation base 
Normally closed 
Nautical mile(s) 
Normally open 

Number 

Normal 
Nonreturn-to-zero 
Hydrazine 


Nitrogen tetroxide 


Operational checkout procedure 

Outer gimbal (yaw) 

Outer gimbal angle 

Orbit insertion 

Operate 

Operator error 

Oxygen purge system 

Orbital rate display - earth and lunar 


Oscillator 
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Table D-l. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation Definition 


O (cont) 


OSCPCS Oxygen supply and cabin pressure control section 
oss Optical subsection 
OVBD Overboard 
ovhd Overhead 
OVRD Override 
Oxidizer 


Oxygen 


Semilatus rectum (semiparameter) of LM transfer orbit (ft) 
Previous value of p in the iteration (ft) 

Power amplifier 

Pulse amplitude modulation 

Paragraph 

Pushbutton switch (except pushbutton/light) 
Pushbutton/light 

Proportional bandwidth 

Program coupler assembly 

Pulse code modulation 

Pulse-code-modulation and timing electronics assembly 
Power distribution assembly 

Pressure garment assembly 

Primary guidance, navigation, and control section 
Primary guidance and navigation section 

3.1416 

Pulse integrating pendulous accelerometer 
Portable life support systen 

Phase modulation 

Premodulation processor 

Possible 


Peak-to-peak 
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Table D-1. 


Symbol or Abbreviation 


Basic Date 26 September 1971 


Definitions of Symbols and Abbreviations (cont) 


Pulse(s) per minute 

Pulse(s) per second 

Propellant quantity gaging system 
Propellant quantity measuring device 
Program reader electronics 
Pressure 

Pulse repetition frequency 
Primary 

Pulse ratio modulator 
Pseudorandom noise 

Propellant 

Power supply 

Power and servo assembly 

Pound(s) per square inch 

Pound(s) per square inch absolute 
Pound(s) per square inch differential 
Phase-shift keyed 

Pressure transducer 

Pulse torque assembly 
Push-to-talk 
Pressure-volume-temperature 


Power 


Perifocus (AGS) 

Perifocus altitude of predicted LM trajectory (TPI only) 
Apofocus altitude of LM trajectory (AGS) 

Quantity indicator 


Perifocus altitude of LM trajectory (AGS) 
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LM 3231 Table D-1. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation 


Quantity 


Quadrant 


LM range rate 

Rankine; radius vector; LM-to-CSM range (AGS) 
Range rate between LM and CSM (AGS) 
Resistance-capaci tance 

Reverse current 

Rough combustion cutoff assembly 
Reverse-current relay 

Reaction Control Subsystem 

Receiver 

Remote control wit 

X-component of CSM position (AGS) 
Y-component of CSM position (ACS) 
Z-component of CSM position (AGS) 

Relay driver; desired radial jerk (AGS) 
Radar 

Reference 

Reference stable member matrix 

Regulator 

Resolver 

Radio frequency 

Predicted orbit insertion burnout radius (ACS) 
Desired final value of altitude rate (ACS) 
Rate gyro assembly 

Right-hand 

Right-hand side console 


Relay junction box 


aoe 


Root mean square 
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LM 3231 Table D-1. Definitions of Symbols and Abbreviations (cont) 
Symbol or Abbreviation Definition 
Rendezvous 
Range 


Rate of descent 

Rendezvous radar; estimated range between LM and CSM (AG 
Estimated range rate between LM and CSM (AGS) 

Rendezvous radar electronics 

Calculated range at time of radar range measurement 
Resistance thermometer 

X-component of LM position (AGS) 

Y-component of LM position (AGS) 

Z-component of LM position (ACS) 


Raturn-to-zero 


S-band power amplifier 

S-band transponder 

Signal conditioner 
Stabilization and control 
Signal-conditioning electronics assenbly 
Term proportional to sine of AE 
Systems Engineer 

Second(s); secondary 

Selector 

Sensitivity 

Separator 

Sequence; scientific equipment 
Supercritical helium 

Signal generator 

Shaft 


Signal 
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LM 3231 Table D-1. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation 
S (cont) © 


sin Sine 


soV Shutoff valve 


SPA Signal processor assembly 


STBY Standby 
SUBCAR Subcarrier 
SUPCRIT Supercritical 
Switch 
Solar wind composition (experiment) 


System 


AGS computer time (AGS) 
Time 


T (Align) State vector time (GET) selected to define IMU and LM 
orientation 


TAI Absolute time (AGS) 

TAo Time from CSI to CDH (AGS) 

tb Talkback 
To be determined 
Thrust chamber assembly 
Predicted time from CDH to TPI (AGS) 
Thrust chamber pressure 
Time to CDH, CSI, or TPI 
Target AV (AGS) 
Timing electronics equipment 
Temperature 
State vector integration time 
Time from engine cutoff 


Time of free fall to 300,000 fr, earth orbit; 
35,000 ft, lunar orbit 


Time from TIG 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviations 


T (cont) 


Time from intercept 


Time-to~go to engine cutoff 


Thrust 


Time to CSI (AGS) 


Time of ignition 


AGS computer time of CSI maneuver (AGS) 


Absolute time of CDH maneuver (AGS) 


AGS computer time of TPI or midcourse maneuver (AGS) 


Tracking light electronics 


Telemetry 


Transfer phase final maneuver 


Transfer phase initiation 


Transfer phase saidcourse 


Time to rendezvous (AGS) 


Redesignation time remaining (PGNS) 


Transmitter/receiver 


Translation 


Trunnion 


Thrust/translation controller assembly 


Time to initiate 


Time to ignition 


Television 


Thrust vector control 


Thumbwheel 


Telemetry transmitter 


LM rotational axis in Y-2 plane 45° from +Z 


Urine collection and transfer assembly 
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LM 3231 Table D~1. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation Definition 


Unsymmetrical dimethylhydrazine 


Ultrahigh frequency 
Urine receptacle system 


Microsecond(s) 


Verb; inertial velocity vector at TIG; LM velocity; 
LM rotational axis in Y-Z plane 315° from +Z 


Volts, alternating current 
Voltage-controlled oscillator 
X-component of CSM velocity (AGS) 
Y-component of CSM velocity (AGS) 
Z-component of CSM velocity (AGS) 
Volts, direct current 


AV expended in X-body-axis direction minus 
descent engine capability 


AV expended in Y-body-axis direction 

AV expended in Z-body-axis direction 

Velocity 

Magnitude of velocity vector required by LM for 
transfer orbit injection (fps); magnitude of LM 
velocity to be gained 


Component of VG vector resolved along present X-axis 


Component of VG vector at TIG along (RxV)xR 


Component of VG vector resolved along present Y-axis 


Component of VG vector at TIG along VxR 

Component of VG vector resolved along present Z-axis 
Component of VG vector at TIG along -R 

Horizontal velocity (AGS) 

Very high frequency 

Inertial velocity 

Valve 


AV for CSI maneuver (AGS) 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation 


Volume 

Voice-operated relay 

Valve position indicator 

CDH maneuver AV (AGS) 

Velocity perpendicular to CSM orbit (AGS) 
Volts root mean square 

Velocity to be gained during burn (AGS) 


Total velocity required to rendezvous (direct interception 
only) 


Velocity along X-axis; altitude rate 
Lateral velocity; velocity along Y-axis 
IM velocity normal to CSM orbit plane (AGS) 


Forward velocity; velocity along Z-axis 


Warning light 

X-unit vector for commanding attitude (AGS) 
Y-unit vector for commanding attitude (AGS) 
Z-unit vector for commanding attitude (AGS) 
X-unit vector normal to CSM orbit (AGS) 
Y-unit vector normal to CSM orbit (AGS) 


Z-unit vector normal to CSM orbit (AGS) 


LM vertical axis 
External AV 
Transmitter 
Transponder 


Crystal 


IM lateral axis; LM out-of-plane position (AGS) 


X-component of CSM position (AGS) 
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Table D-1. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation 


Y-component of CSM position (AGS) 

Z-component of CSM position (AGS) 

Desired out-of-plane jerk 

Predicted value of out-of-CSM-orbit plane position (AGS) 
X-component of IM position (AGS) 

Y-component of LM position (AGS) 


Z-component of LM position (ACS) 


LM fore-aft axis 


Landing azimuth angle (AGS) 


Difference between initial and final eccentric anomalies 
of transfer orbit (rad) 


Altitude differential 

Altitude between active and passive vehicle after CDH (AGS) 
Change in p for next iteration (AGS) 

Pressure differential 


Magnitude of difference between position state vector 
before and after incorporation of mark data 


Differential altitude in coelliptic orbit (AGS) 
Time differential 


Time required for transfer from TIG (TPI) to time of 
intercept 


Velocity change (differential); magnitude of difference 
between estate vector before and after incorporation of 
mark data 


AV (CDH) Required impulsive AV to accomplish CDH maneuver at TIG 
(CDH) 


AV (CSI) Required impulsive AV to accomplish CSI maneuver at TIG 
(CSI) 


AVgx AV in X-direction (AGS) 


AVgy AV in Y-direction (AGS) 
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Table D-l. Definitions of Symbols and Abbreviations (cont) 


Symbol or Abbreviation 
A (cont) 


AVgz AV in Z-direction (AGS) 
AVm Measured AV magnitude 


ASV (MID) Required impulsive AV to accomplish next midcourse 
maneuver at TIG (MID) 


AV (TPF) Required impulsive AV to accomplish intercept (TPF) 
maneuver at calculated time of intercept 


AV (TPI) Required impulsive AV to accomplish TPI maneuver at 
TIG (TPI) 


AVy External AV component in horizontal direction 
perpendicular to CSM orbit plane (AGS) 


AVX (LM) Component of integrated acceleration along LM +X-axis 


AVX (LV) Component of AV applied at TIG along (RxV)xR 


(LM) Component of integrated acceleration along LM +Y-axis 
(LV) Component of AV applied at TIG along VxR 

(LM) Component of integrated acceleration along LM +Z-axis 
(LV) Component of AV applied at TIG along -R 


Angular difference between RR indicated LOS and state 
vector LOS 


Angle 

Semimajor axis of transfer orbit (AGS) 

Phase 

Infinity 

Lesa than or equal to 

Greater than or equal to 

Is less than 

Is greater than 

Angle between LM +Z-axis and local horizontal plane (pitch) 
LM-to-CSM phase angle 

Predicted LOS angle at TPI time (ACS TPI only) 

Angle between LM +Z-axis and local horizontal plane (AGS) 
Yaw 

Roll; angle between LOS and forward direction 


Angle between RR LOS and LM +Z~axis 
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Controls and Displays 
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APS Abort (LGC P71, AEA 410#+00000) ......0.s0es8c08csee 
ACA Hardover ... ++ 2scececsccerevreevereveeveece 
Activation, Subsystem . 2. 1.6 2 2 ew tee ew ew we eee wane 
AGS 
AEA/DEDA Restrictions . ......s.sc ee ee eee eee 
AEA Readiness Check . .... +c we ececcceseccecvecsre 
AEA Self-Test .... © 6 © 8 6 oe «© ee 8 eee ee 
AGS Accelerometer Calibration 8a OA ee aloe cea? Ot 6. Sa! We 
AGS (Alignment) .. 2... se ee cece eaece ee © © © © 
AGS Alignment, Backup (Using AGS Body-Axis Alignment & AOT) 
AGS Alignment, Backup (Using AGS Body-Axis Alignment & PGNS 


AGS 
AGS 
AGS 
AGS 


Attitude Error Display 
Attitude Hold/Rate Command 


Automatic 2 6 06 66 es ee Oe 8 ee eee 
Automatic Rendezvous Radar LM State Vector Update 


(Raw Data Transfer Via LGC)... 1... ee sees 


AGS/CES 2 6 6 we ew we we we we ew ewe ww er ee 


AGS 


DEDA response abnormal (malfunctions procedure 
PGNCS/AGS Align . . 2 1 2s ee 
Rate Gyro Check ...... 


Checkout 2... 2 2. we we ee we ewe wwe reve 
Contingency LM Lunar Touchdown State Vector, Load 
Direct 2. 1. se ee ee eee vvene 
PITH. vec %6 6) 0 ere! ei a ce! ef 6. wa, we 
Gyro & Accelerometer Calibration .. 
Initialization Routine (R47) .... 
Lunar Align (400440000) ....... 
Lunar Azimuth Store... . 2 © eee 
Lunar Surface Gyro Calibration ... 


Manual Absolute Time Initialization . 


Manual CSM State Vector Update/Initialization 


Manual LM State Vector Update/Initialization 


Orbit Insertion .....e«seeces2eee 


Orbital Steering 


eee ee © © we we ew 


Orientation to Initial Computed Steering Attitude 
Out-of~Plane Maneuver . . . 2. 2.2 2 se es oo © 


Partial Power-Dowmn . .. 2s eevee 
Power-Down . 2. 1 5 6 ee ee eo ee 
Power-Up .. 1. 6 ee we we we we we we 
Power-Up From AGS Partial Power-Down 


(Prethrust) .. 1. 2 ee we wee 
Pulse . 
RCS Axis-by-Axis Thrust .....e+. 
Rescaling From Lunar to Earth Mission 
Selector Logic 
Total Attitude Display 
warn lt (malfunction procedure)... 
Wb Vector Update 


ee © © © @ © we eo ew 
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Alarm Codes (VOS NO9) «1 1 2 2 ee eee 
Alignment ee © © © © © © © © © ee ew ee 
AGS oe @ «© © 0 oe © © © © © 6 © 


AGS 


Lunar Align (400+40000) oe 


eeoee 


Backup AGS Alignment (Using AGS Body-Axis 
Backup AGS Alignment (Using AGS Body-Axis 


Docked Manual IMU Coarse Alignment 


oe @ © © © wwe ee ee eel ele lle 
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IMU Orientation Determination Programs (P51) 
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PGNCS Lunar Surface Align Program (P57)... 2.0.0. e cus evece ee 6 6 © 6 4,9=22 
Torque Gyrop «ww ee ee et tt tt wt te tte CO: Oe 
ALSEP 
ALSEP Operations ........0.00e8s8ecveas ova ers ws els OT Wea, er vesnseo e 4.15~37 
Open Scientific Equipment (SEQ) Bay .........4.. rr Oe i rok 
Pallet Assembly Remote Deployment ........4.4.. oe ee ee eh ee ew e)~=64615=38 
Pallet Assembly Manual Deployment ........2.... eo 2 To |) 
Pallet Assembly Manual Deployment in Low Attitude... re et ee ae oe ee 4.15-40 
Removal of RTG Fuel Element... . 2... 0. es eee eececeeeces eee © 4.15-41 
Altitude/Altitude Rate Display... .... 0... eee e cee eww ac oe» 4,5-37 
AOT Detent/LPD/COAS Codes (N70, N71) ...... Cee Se Se ne a ee 4.4-32 
AOT Lighting Check... . 1... ee eee ere ween ccncenee eee eee 4.2-17 
Approach Phase Program (P64)... ....-020 0008 ee eee eceuecan ei Ae; oh: fe 4.10-86 
APS 
APS Abort (LGC P71, AEA 410+00000) ......... 2c eee te ee wea 4.10-116 
APS Periodic Monitoring... 2.1... see eee ea we eee ew ae oe oe 4.13-31 
APS Pressurization & Checkout... ....00..500 cc eceececae o: 5, cei nee 4.12-3 
APS Pressurization & Checkout (Alternate)... .....0 ee eee eee ae 4.12-4 
APS/RCS Propellant Interconnect ........0500ee ce eeeeece. «+ 4,13-29 
APS Temp/Press Prepressurization Check .........04.6- cee ee we ww 4.2-48 
APS Thrust Program (P42) With AGS Followup/In Control... ...-..00006 4.10-22 
Ascent Engine On/Off Control .. 2... 62 ee eee ee eee eee eee ww) 45419 
ASC He REG 1 (2) tbh-bp (malfunction procedure) .......00205006, e+ 5,.2+29 
ASC HI REG caut lt (malfunction procedure) .......24.02.00sec8e4 e « « 5,2-29 
ASC PRESS warn lt (malfunction procedure) ....... 00 e eee ew eeae 5.2-28 
ASC QTY caut lt (malfunction procedure)... 2... 0.02 s see een eave 5.2-29 
Fuel or oxid press abnormal (malfunction procedure) .........04.4, oe 6 5,2-29 
Fuel or oxid temp abnormal (malfunction procedure) ......-0 500. eae 5,2-29 
He press abnormal or decr (malfunction procedure) .. 2.2... ee ee wees 5.2-29 
ARS/Cabin Atmosphere, Contaminants In .. 1.2... 000s eee ecceaa., 5.3-8 
ARS/PGA Pressure Integrity Check... 0... ee cee cee tw we ee tae 4.2-29 
ARS Purge (EVA Preparation) .. 1... 1 se ee ee et we weet tt we tes « 4,15-14 
Ascent Battery Activation & Checkout... 1... 2.2 ee ew ene enn ececee 4.2-45 
Ascent Stage Oxygen Tank Bleed-Dowm Procedure ........4..6. ee eo ee ew we) 54 4-246A 
Ascent Stage Oxygen Tank Top-Off Procedure... .....0 0 ss awe e+ + «© © ©5.4=24B 
Attitude Control Modes... 66 ee ewe ee te ee th te te ww ws 4.5-2 
Attitude Error Display, Model... 1 we ew ee te tt tt tt ww « « 4,6~38 
Attitude Error Display, Mode IIT ... 2... ew ee wee S18 ds” Teh Gorasel we eeiren ete 4.6-38 
Attitude Rate Display 2... 0. 2. wee ee cw www tee ww wae «6 a we 4.5-34 


Braking Phase Program (P63) With AGS Preparation for Orbit Insertion (410400000) .  4.10-73 
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Cabin Atmosphere Filtering... 1... 56 c e w ese eesecesvac eee eo © ©) ©=64,13-17 
Cabin Depressurization .. 1... 2.5 see ee tee we wwe a a rs 4,.13-11 
Cabin Leak Check... 2. 1 ee ee tte ew wee we wet tw ww wees oe © «© 8 4.13-14 
Cabin Leak, Excessive . 2... 2 ew ee ete ene te te www ww es oe we 5.3-2 
Cabin Operations... 2... eee ene en vere cecae Ca ae oe ee ee ee 4,.15-2 
Cabin Repressurization . . 2... 15 2 ee eet ew ew ww ws ee ae ee ee ee 4.13-13 
Cabin Repressurization System, Disable LIM ..........0484 we eee ew ew e) 64.1426 
Cabin Repressurization System, Enable LM... .....0 se eee cae oe ee 4,14-5 
Calibration 

AGS Accelerometer Calibration... 0... 2.6.0 c eee eecceecee 46-58 

AGS Gyro & Accelerometer Calibration .. 2... 0.2 cet e eu wane oe » © 4.6~46 

AGS Lunar Surface Gyro Calibration .. 2.566.200.0000 eee eescecsae 4 6-60 
Camera Wedge, Installation of 16-MM Sequence... .......0086086 eee © 8 4,13-50 
Caution & Warning Array Checkout... 6.0. ee es et te et ww we ee « 4,2-19 
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ALPHABETICAL INDEX (cont) 


CES 
Abnormal dynamica during MPS thrusting (malfunction procedure) 
Abnormal vehicle dynamics (non-MPS) (malfunction procedure) . . 
AGS pulse or direct cmds abnormal (malfunction procedure) . . 
CES AC warn lt (malfunction procedure) ..... ses see 
CES DC warn 1t (malfunction procedure) . . . 1. es. ee eee 
ENG GMBL caut lt (malfunction procedure) ... +... sss. 


oeoe 
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Fantastic Plastic Models 


Resin model kits... Conceptual designs 
and science fiction subjects. 


www.up-ship.com 


“Whispercraft” 


s 
O he 
S 
© 
iS 
te e 
= \ “Un, 
: up 
o 2p 


Battlestar Pegasus 


Atomic Bomber 
Can also build models and kit masters. Contact 
scottlowther@ix.netcom.com for more information. 
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